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INTRODUCTION 


DISSERTATION ABSTRACTS is a vital link in the process of publishing doctoral dissertations, 
Since it makes possible the widespread distribution of information concerning the dissertations which 
are published in their entirety on microfilm, microcards, or microprint. 

The degree to which graduate schools in America make use of this publication service, deter- 
mines the value of DISSERTATION ABSTRACTS as a bibliographical tool. For its fullest use an 
understanding of the publication procedure is necessary. Briefly this is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


. Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


. The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 


ing services. 
The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in DISSERTATION ABSTRACTS for a charge of $2.00 each. When 
a university wishes to prepare its own negatives according to certain specified standards, and have 
that negative stored at University Microfilms where it will be available for duplication, the charge 
is $12.00, which includes publication and distribution of the abstract and storage of the negative. 
Conceivably certain institutions will wish not only to prepare their own negatives, but to service 
copies as well in either microfilm, microcard or microprint. In this instance the abstract will be 
printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the ser- 
vicing institution. Interested institutions should write University Microfilms for further details of 
this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliography of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 
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SOME RELATIONSHIPS OF SEVERAL 
BODY MEASUREMENTS TO MEAT YIELD 
AND REPRODUCTIVE PERFORMANCE 
IN TURKEYS 


(Publication No. 5342) 


Robert William Berg, Ph.D. 
University of Minnesota, 1953 


A total of 66 males and females were used in this 
experiment to study the association between body 
measurements and meat yield in turkeys. Body 
weight, shank length, keel length, body depth, and 
various measures of breast width were correlated 
with the following measures of meat yield: New 
York dressed weight, eviscerated weight, weight of 
breast muscle, total white muscle, dark muscle, 
total muscle, and total meat yield. 

The body measurements were taken at 24 and 25 
weeks of age on the live birds and again on the same 
birds after they were New York dressed. The 
simple correlations of 24 and 25 week measure- 
ments with the measures of meat yield were sub- 
stantially the same. Therefore, turkey breeders 
can be selected at 24 weeks of age at which time 
early growth and maturity can be determined, 

The correlations of live body measurements with 
meat yield, and the New York dressed measurements 
with meat yield were essentially alike, demon - 
strating that the live turkey can be measured nearly 
as accurately as the New York dressed bird, It 
appeared, however, from the simple correlations 
that breast width could be more accurately mea- 
sured on the New York dressed bird. The best live 
measurement of breast width taken at 25 weeks of 
age was the middle breast width at the feather tract. 
This measure of breast width had a higher simple 
correlation for the 25 week live measurements than 
for the New York dressed measurements, This in- 
dicates that the live measurement was as good or 
better than the New York dressed measurement in 
predicting meat yield. 

The 24 week live body measurements were 
highly correlated with the various measures of 
meat yield, and since this is the most logical time 
to select breeder hens, a brief summary of each 
measurement as it affected meat yield was made. 
Body weight was the most useful because it pro- 
duced the highest correlation coefficients with 
every méasure of meat yield. Body weight was a 
good indicator of meat yield independent of body 
conformation. 


Shank length, a good measure of inherent size, 
was of little value in estimating meat yield when 
used in conjunction with body weight. Therefore, 
turkeys can be selected for either long or short 
shanks with little effect on meat yield as long as 
body weight is not changed. 

Keel length also added very little to the effec- 
tiveness of 24 week body weight in the prediction of 
meat yield. Selection can be made with either long 
or short keels as long as the choice does not effect 
body weight. 

Next to body weight, body depth was the most 
valuable measurement used to predict meat yield. 
Among toms of the same weight the birds with the 
deeper bodies produced the heaviest New York 
dressed bird as well as more dark muscle, In the 
case of females of the same weight, deeper bodied 
birds produced a heavier eviscerated carcass with 
more total muscle, whereas the shallow birds 
yielded more total white muscle. Body depth and 
body weight correlated with the various measures 
of meat yield were the highest for New York dressed 
weight, eviscerated weight, total white muscle, dark 
muscle, and total meat yield for males and highest 
only for eviscerated weight and total meat yield for 
females, 

Breast width proved to be a rather useless mea- 
sure in conjunction with body weight to predict meat 
yield, However, breast width does have consumer 
appeal and cannot be ignored completely. 

In conjunction with this study an analysis was 
made of 596 breeder hens to study the effects of 24 
week body measurements on the reproductive per- 
formance of turkeys. The turkeys were separated 
into seven groups according to their genetic back- 
ground: an egg production strain, two strains of 
Broad Breasted Bronze, two groups of single 
crosses, a group of multiple crosses, and the Belts- 
ville Small White. These groups were analyzed to 
find the correlations within the groups. 

Shank length and breast width were negatively 
correlated with egg production, These correlations 
were -.0933 and -.1067 for shank length and breast 
width respectively, which indicated that they were 
of a low order. Body weight had a depressing effect 
on fertility and hatchability of fertile eggs. The 
correlations were -.1427 and -.1018, respectively. 
Thus, the effects of heavier birds were accumulative 
in that it reduced the fertility as well as the haich- 
ability of the eggs that were fertile. Therefore, the 
selection for large turkeys with wide breasts will 
probably give poorer reproductive performance, but 
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since this association was of such a low order, the 
author believes that it should be possible to break 
the genetic association. 
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PROGENY STUDIES WITH TWO SOLO 
PAPAYA STRAINS 


(Publication No. 5349) 


Richard Airth Hamilton, Ph.D. 
University of Minnesota, 1953 


The papaya ranks second in importance and value 
among fruits grown for fresh consumption in Hawaii. 
Marketable fruits are pyriform and produced only on 
hermaphrodite plants of the Solo variety. Seed from 
the preferred pyriform fruits is predominately self- 
pollinated through bud pollination. This character- 
istic of the predominant perfect flower type, results 
in natural inbreeding. A pollination test using a 
recessive autosomal leaf character in hermaphro- 
dite plants showed seed from pyriform fruits was 
essentially self-pollinated., 

Strains of Solo have developed.. It is desired to 
study effects of (1) plant sex, (2) strains, (3) hybrid 
vigor and inbreeding, (4) pollination combinations 
and (5) combining ability of parent plants; on quanti- 
tative characters. 

A field test of 18 progenies was conducted to 
study effects of these factors in quantitative charac- 
ters. Progenies were produced from self- and 
cross-pollinations, excluding reciprocals, of two 
hermaphrodites and one female from each of two 
strains. Strains were a seven generation inbred and 
an open-pollinating commercial strain. Data were 
taken on (1) rate of increase in stem diameter prior 
to fruiting, (2) terminal growth rate prior to flower- 
ing, (3) bearing height in cm. to first flower and 
(4) earliness as number of days to flowering. 

Progenies grown segregated for female and 
hermaphrodite sex. Individual progenies gave good 
fits to expected ratios except for a significant devia- 
tion from the ratio of two hermaphrodites to one 
female in total progeny from crosses and selfing of 
hermaphrodite plants. 

Important differences between sexes were found, 
Therefore only hermaphrodite plant data were used 
in progeny testing. In earliness, the observed 
difference between strains and between hybrid pro- 
geny means of individual parent plants was less 
than one week which is of negligible importance. 
Further analysis of this character was not consid- 
ered necessary. . 

As measured by terminal growth and ste 


thickness the inbred strain produced more vigorous 
plants than the commercial strain. However the 
commercial strain produced lower bearing progeny, 
desired for ease and safety in picking. 

Comparisons possible in studying hybrid vigor 
and inbreeding are (1) selfed progenies of parental 
plants with their F, progeny, (2) mean of self-pro- 
genies compared with the mean of cross-progenies 
and (3) mean of all interstrain crosses with the aver- 
age of all intrastrain crosses and selfs made among 
parental plants of each strain. Possible comparisons 
failed to demonstrate differences suggestive of hybrid 
vigor. The F, mean, either fell between parental 
means, or was approximately equal to one parental 
mean, Individual self-progeny means did not appear 
different from hybrid means of specific hermaphro- 
dite parents, Similarly the mean of all hermaphro- 
dite self-progenies did not differ significantly from 
that of their respective hybrid progenies. Neither 
loss of vigor from inbreeding, nor hybrid vigor in 
F, plants, was suggested by results. 

Most comparisons between the hybrid progeny 
means of parent plants fail to suggest differences. 
Uniformity of breeding behavior might be expected 
from the known inbreeding in the inbred strains and 
the high degree of inbreeding in the commercial 
strain implied by mode of pollination. 

Female x hermaphrodite cross-progeny had 
more rapid terminal and diameter growth than plants 
in progenies from crossing and selfing hermaphro- 
dite parents, This difference appeared to result 
from good combining ability by the commercial 
strain female parent. 

General combining ability means of parental 
plants from the inbred strains, were apparently sim- 
ilar for stem diameter, terminal growth and bearing 
height suggesting uniformity in breeding behavior. 
The commercial strain female parent had an advan- 
tage over the hermaphrodite plants of that strain for 
producing vigorous growing progeny. The general 
combining ability mean of this female parent was 
fully equal to that of parent plants from the inbred 
line in both terminal and diameter growth. This fe- 
male parent also produced low bearing progeny. It 
is suggested that desirable parent plants for further 
testing may be selected from commercial strains. 


Microfilm copy of complete manuscript of 72 
pages, $1.00. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-777. 





AGRICULTURE 461 





A STUDY OF GENETIC FACTORS 
AND TECHNIQUES AFFECTING COLD-TEST 
PERFORMANCE IN CORN 


(Publication No. 5352) 


Sigurdur Bjorn Helgason, Ph.D. 
University of Minnesota, 1953 


Low temperatures following planting of corn are 
known to reduce emergence due to increased infec- 
tion by seed rots and seedling blights. Lines and 
hybrids differ in their inherent ability to withstand 
such conditions, but the genetic mechanism govern- 
ing this reaction is not fully known. Laboratory cold- 
tests have become an accepted means of determining 
the ability of seed lots to emerge from cold field 
soils, but the procedure used by different workers 
varies widely. This study was made to obtain infor- 
mation on (1) the role of the maternal parent in 
determining cold reaction of F, single crosses and 
their selfed progeny, (2) the effect of the environ- 
ment during seed production on cold reaction, and 
(3) the effect of varying soil moisture and time- 
temperature relationships in making cold-tests. 

Tests of inbred lines by various methods and 
over a period of years showed that both the method 
of testing and the environment in which the seed was 
produced affected relative cold-test stands of the 
inbreds, environment having the greater effect. Sig- 
nificant variations occurred among stands produced 
by individual ears of similar genotype. These re- 
sults indicate that, in producing seed for cold testing, 
it is important to replicate sufficiently to sample the 
range of conditions under which corn seed is norm- 
ally grown. Cold-test stands of Fi single crosses 
resembled closely those of their maternal parents. 
There was no indication that this maternal effect 
persisted in their progeny as determined by tests of 
self seed of reciprocal F, hybrids. Where recipro- 
cals were averaged the bulk F2 progenies from 
High x High crosses produced the highest stands, 
whereas the corresponding average from Low x Low 
crosses had the lowest stands. Stands of other 
groupings on the same basis were similarly related 
to those of their parental inbreds. There was there- 
fore, no evidence for cytoplasmic effects but strong 
evidence for gene effects. Gene influence is also 
indicated by a significant correlation of stands of 
F2 bulk progenies with the average of the parental 
inbreds, However, differences among inbred lines 
in “combining ability” for cold reactions were 
demonstrated. 

Duration of exposure to low temperature, levels 
of soil moisture, and duration of warm period prior 
to cold exposure all significantly influenced stands 
of inbreds and hybrids. A 10-day cold period differ- 
entiated the reaction of inbreds, but a 15-day period 
was preferable in differentiating the reaction of 
hybrids. A pre-exposure to high temperature re- 
sulted in lower stands than direct exposure to cold 
after planting, but the difference was not large. 

In reciprocal single crosses the “maternal effect” 
was most evident when seed was placed in the cold 


chamber immediately after planting. A high temper- 
ature pre-treatment period after planting but before 
placing in the cold chamber lessened this maternal 
effect, Cold-test reaction of inbreds and hybrids 
was differentiated substantially better at high soil 
moistures than at low moistures barely sufficient 
for germination and growth. 

A high positive correlation was obtained in com- 
paring stands of inbred lines obtained from open- 
pollination seed and self seed. Using open-pollination 
seed for cold tests would facilitate using adequate 
field replication in producing seed for testing. 

An apparatus was designed for cold tests ina 
household refrigerator. Seed lots were planted ina 
small quantity of soil in narrow metal troughs lined 
with paper towels and mounted on a large pan. Free 
ends of the towels were suspended in water placed 
in the pan, acting as wicks to keep the soil at a high 
moisture level, Stands obtained using this procedure 
were Closely correlated with stands of the same seed 
lots in a walk-in type of cold room, the same schedule 
being used in each case. 

The results obtained, together with those of pre- 
vious workers, indicate that the following procedures 
would be desirable in breeding corn for cold-resis- 
tance: (a) Evaluate individual plants in segregating 
generations by testing bulked seed produced by their 
progeny grown in replicated plots. (b) For this test 
open-pollination seed in place of self seed may be 
used. (c) Evaluate single-crosses for use as seed 
parents of double-cross hybrids by testing open- 
pollination seed from their replicated yield-trial plots. 

Up to this time a successful study has not been 
made of the number of genetic factors responsible 
for inheritance of cold-test reaction. It seems prob- 
able that a study of this type needs to be approached 
on the basis of using bulk seed from replicated F's 
lines. The average performance of Fs progenies 
could be used to determine the genotypes of the F, 
plants from which they were derived, A comparable 
method of progeny testing would seem desirable also 
in using the back-cross plan of studying the number 
of genetic factors segregating. 
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PHYSICAL FACTORS AFFECTING 
THE GERMINATION VITALITY 
OF WEED SEEDS 


(Publication No. 5286) 


Donald Miles Kinch, Ph.D. 
Michigan State College, 1953 


Hand labor is still required for weeding in the 
sugar beet row. This hand labor could conceivably 
be eliminated if some method were discovered or 
developed that would prevent, or at least deter, the 
germination and initial seedling growth of the weed 
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seeds in the soil in the sugar beet rows. It appears 
that even a temporary delay in weed seed germi- 
nation and initial growth would allow the best seed- 
lings to get a head start and more adequately hold 
their own in competition with the weeds for sunlight, 
soil moisture and plant nutrients. 

A solution to the problem of hand weeding in the 
row is proposed, It is proposed that a strip of soil 
_be physically processed so that entrained weed seeds 
be either killed or retarded in vitality and that this 
strip be laid down directly over the beet seed row 
at the time of planting. : 

A detailed study was first made of the physical 
factors affecting seed germination, so that the re- 
quirements and limitations of physical processing 
would be known. 

Next, an investigation of three methods of physi- 
cally affecting germination vitality reduction in weed 
seeds was made, 


Ultrasonic Energy -- Reduction in vitality was ob- 
tained by exposure of mustard seeds in an ultrasonic 
field. The effect on the seeds was found to be largely 
thermal heating. 





Heat Energy -- The time-temperature relationships 
for mustard seeds in various stages of germination 
were obtained. This data determined the tempera- 
ture and heat requirements for this method of physi- 
cal processing. 





Mechanical Energy -- Specified impact damage to 
the seeds entrained in soil samples was affected by 
a specially constructed semocidometer. Data ob- 
tained by use of this instrument permits the design 
requirements of a machine to be formulated utilizing 
this method of soil processing. 

Third, a comparison of the three methods was 
made in terms of energy efficiency and design sim- 


plicity. 
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BREEDING BEHAVIOR OF THE STRAWBERRY 
WITH RESPECT TO TIME OF BLOOMING, 
TIME OF RIPENING, AND RATE 
OF FRUIT DEVELOPMENT 


(Publication No. 5366) 


Ronald M, Peterson, Ph.D, 
University of Minnesota, 1953 


Breeding behavior in the strawberry with respect 
to time of blooming, time of ripening, and rate of 
maturity (days from anthesis to ripening) was studied 
by means of the progenies of seven parents, The 
parents were inbred selections descended from dif- 
ferent standard varieties through selfing imposed 
for one to three generations, accompanied by selec- 
tions for other characters than the ones studied here. 
These inbred parents were selfed and were inter- 


crossed with one another in all possible combinations. 
The resulting progenies were grown in a replicated 
field experiment and the data were statistically analyzed. 

The seedlings were transplanted into the field in 
the spring and were set 4 1/2 feet apart each way. 
They were allowed to spread by means of runners to 
form matted hills, which were cut down in the fall to 
approximately uniform limits, about 18 inches square. 
Observations on flowers and fruits were made in May 
and June. The date on which the first blossom opened 
on each hill was recorded as the time of blooming; 
the date on which the first fruit ripened, as the time 
of ripening; and the number of days in the interval, 
as the rate of development, This character was also 
studied as the interval between the opening of the 
primary flower and the ripening of the primary fruit 
on five marked clusters per hill. More than 4,000 
such clusters were observed in 1950 and 1951. 

The three characters studied behaved as quanti- 
tative characters and no heterosis was established 
for them. For each of the characters highly signi- 
ficant differences were found between the means of 
the progenies of different parents. The progenies of 
some parents were consistently earlier in blooming 
than the progenies of other parents, the progenies of 
some parents were consistently earlier in ripening 
than the progenies of others, and the progenies of 
some parents consistently matured at a faster rate 
than the progenies of others. 

In general the parents ranked in the same relative 
order whether their breeding value for a given char- 
acter was estimated by general combining ability 
tests, specific combining ability tests, or self progeny 
tests. The range between progeny means was greatest 
in the case of the self progenies. Error control was 
best in the case of cross progenies because of the 
design of the experiment and the larger numbers of 
cross seedlings. It was concluded that in testing 
breeding value, the use of self progenies affords 
certain advantages in efficiency and in discrimination. 

Although the range for means of the self progenies 
was greater than the range for means of the cross 
progenies, the range of individual hills within a prog- 
eny was less in the self progenies than in the cross 
progenies. The smaller range in the self progenies 
was to be expected, for the cross progenies each 
contained genes from two parents whereas the self 
progenies contained genes from only one parent. The 
greater range in the cross progenies allows the 
breeder more opportunity for selection. 

The present studies clearly indicated that time of 
blooming and rate of maturity may differ in their 
relative bearing on the time of ripening in the straw- 
berry, and that each of the three characters studied 
is subject to genetic control. In the progenies of two 
of the parents some significant negative associations 
were found between earliness of blooming and a rapid 
rate of maturity. It was concluded, however, that 
each of the three characters offered considerable 
opportunity for selection independently of either one 
of the others. 
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VERTICILLIUM WILT OF COTTON: 
STUDIES OF POSSIBLE SEED TRANSMISSION 


(Publication No. 5262) 


Ross Marvin Allen, Ph.D. 
University of Arizona, 1953 


Studies of possible seed-transmission of Verti- 
cillium wilt of cotton showed that Verticillium, inoc- 
ulated into seeds remains alive there for over 17 
months; such seeds germinate. The seed coat and 
fringe tissue of inoculated seeds were invaded; cul- 
tural and histological studies revealed that the em- 
bryo is not attacked unless wounded, 

Three methods of inoculation of seeds were 
successful in laboratory tests; but 8,330 inoculated 
seeds planted in soil produced no plants diseased at 
maturity. 

Over 700 injections of inoculum into parts of 
plants were made. Since all tissues of inoculated 
bolls, when moist, can support growth of Verticillium, 
the likelihood that seeds may act as a disseminating 





agent of the disease is considered more probable. 
Acid-delinted, surface-sterilized seeds from Verti- 
Cillium-infected locks were cultured and the pathogen 
recovered six months after harvest. 

Both species, V. albo-atrum and V, dahliae, are 
pathogenic to cotton. Pathogenicity and morpho- 
logical type were unrelated. Increased nitrogen in- 
tensified foliar symptoms. 

Verticillium, producing conidia, was observed in 
the pith cavity of dead, mature stalks in the field and 
in stalks standing 28 days in water in the laboratory. 
Pure cultures of the organism may be obtained from 
the pith region by touching the agar-covered tip of 
a sterile transfer needle to the infected pith and then 
streaking an agar slant. 

Gliocladium roseum, a wound parasite of cotton, 
resembles Verticillium and may be mistaken for the 
latter, Culturing the organism on wort agar aids in 
distinguishing between isolates of the two genera. 
Gliocladium roseum grows well on this medium 




















while Verticillium species do not. 





Microfilm copy of complete manuscript of 229 
pages, $2.86. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-781. 


ANATOMY 


ANATOMICAL AND CLINICAL 
CORRELATIONS OF PHLEBOGRAPHY 
OF THE LOWER EXTREMITIES 


(Publication No. 5347) 


Davitt Alexander Felder, Ph.D. 
University of Minnesota, 1953 


A review of the literature for the past 50 years 
is made and reveals a lack of correlations of the 
x-ray picture with the actual anatomy of the deep 
veins of the lower extremity as well as a failure to 
develop a satisfactory method of phlebography. 

Anatomical dissections of the deep veins of 20 
freshly amputated legs were made with cross sec- 
tional studies in two of these. Stereo-roentgeno- 
grams of four similar anatomical specimens were 
made, three with the veins injected with radiopaque 
media and one with radiopaque catheters in the deep 
vessels. The anatomical spatial relationships of 
the deep veins of the leg in the roentgenograms were 
defined and described from these studies. 

A method of phlebography from below, with the 
subject at 15 degrees from the horizontal using 35 
per cent. Diodrast was tried. Sixty-five phlebo- 
grams in forty-eight patients were made by this 
method. All of the extremities of this group were 
the site of some clinical complaint. 

The percutaneous injections of the contrast 
medium into veins on the medial and lateral aspect 
of the foot were tried in seven instances as a modi- 
fication of the above method. 


A pathological clinical correlation and the per- 
centages of visualization of these techniques were 
presented and discussed. 

Another method of phlebography again using stereo- 
roentgenograms with the subject at 65 degrees from 
the horizontal was tried. Fifty-three studies in 28 
patients were made by this method. Under this meth- 
od the extremities were divided into three groups: 
those considered as normal, those with superficial 
varices only and those with clinical deep-vein dis- 
ease. Multiple exposures were made by this method 
at varying times for both the legs and the thigh be- 
tween 1 1/2 and 6 minutes with a minimum of five 
exposures for each study. An analysis of the per- 
centages of visualization in relation to time after in- 
jection was made for all of the deep veins of the leg 
and thigh. 

The appearance of certain pathological conditions 
was described and discussed as well as those repre- 
senting anatomical variations. 

It has been determined from this study that stereo- 
scopic roentgenograms are essential for the proper 
identification of the deep veins of the leg. Anatomical 
studies of the sural veins and the clinical correlations 
with the stereophlebograms has led the author to be- 
lieve that these veins may be of extraordinary im- 
portance in clinical deep vein thrombosis and that a 
possible anatomical correlation with such thrombosis 
with given types of sural or calf veins may exist. For 
this reason, he believes, that further anatomical and 
clinical study is indicated to explore the possibility of 
such correlations. 
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Phlebography in the upright position, with a tour- 
niquet at the ankle and using the equipment that is 
normally available in the average x-ray laboratory, 
has a wide but still limited application. Such studies 
can be expected to visualize the major deep veins of 
the leg with exception of the anterior tibial and sural 
veins at least 90 per cent. of the time both in normal 
individuals and those with chronic deep vein diffi- 
culties. The type of study presented here can be ex- 
pected to visualize the popliteal vein and the lower 
femoral approximately 100 per cent. of the time in 
normals or in patients with chronic or old deep vein 
disability. The anterior tibial and sural veins of the 
leg and the deep femoral vein of the thigh are not 
satisfactorily visualized by the methods presented 
here, The sural or calf veins can be expected to be 
visualized best in the late exposures using the method 
with the patient inclined at 65 degrees from the 
horizontal, 

These studies have shown that the optimum time 
for making the exposure of the legs is at 2 minutes 


after the beginning of injection of the contrast mate- 
rial. The optimum exposure for making the thigh 
films is at between 2 and 2 1/2 minutes after the be- 
ginning of the injection of the contrast material. The 
more upright position probably increases the percent- 
age of visualization of all deep veins in the leg. 

It is the author’s opinion that phlebography, as pre- 
sented in these studies, does not satisfy the criteria 
for the ideal phlebographic method. It fails in that 
(1) it is not physiological from the standpoint of indi- 
cating function in the normal state, (2) it does not 
visualize the major deep veins 100 per cent. of the 
time in the normal state. 

It does satisfy these criteria in that (1) it is innoc- 
uous, (2) it gives some information not ordinarily ob- 
tainable by clinical methods and (3) it is practical 
from the standpoint of time, simplicity and expense. 
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A COMPARATIVE AND ANALYTIC 
STUDY OF SOME ASPECTS 
OF NORTHWEST COAST RELIGION 


(Publication No. 5295) 


Barbara Savadkin Lane, Ph.D. 
University of Washington, 1953 


This study describes in detail religious concepts 
and practices of the Cowichan Indians of Vancouver 
Island; compares certain religious traits and com- 
plexes over the Northwest Coast and adjoining areas; 
and suggests religious sub-areas within the North- 
west Coast. Several of the extra-areal connections 
of Northwest Coast religion are discussed and some 
historical sequences within the Northwest Coast are 
Suggested. 

The religious features studied comparatively are: 
the series of worlds concept, spirit power, spirit 
dancing as contrasted with secret societies, ritual- 
ists, shamanism, magic formulae, the killerwhale- 
wolf concept, and rain-making. 

The conclusions of the study are: that the North- 
west Coast may be divided into three major sub- 
areas which roughly coincide with previous sub- 
areal divisions; Asiatic and Eskimo correspondences 
are greater in the northern sub-area and appear to 
be old; Plateau affiliations are more prominent in 
the central and southern sub-areas and are also old. 
Religious development within the Northwest Coast 
indicates a comparatively early substratum of be- 
lief shared by Kwakiutl, Nootka, and Salish, and a 
considerable period of isolation of the Bella Coola 
and Tillamook from other Coast Salish. 
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CULTURAL RELATIONS OF THE 
CHILCOTIN INDIANS OF WEST 
CENTRAL BRITISH COLUMBIA 


(Publication No. 5296) 


Robert Brockstedt Lane, Ph.D. 
University of Washington, 1953 


This thesis examines the cultural relations of the 
Chilcotin Indians of British Columbia. The examina- 
tion is restricted in scope to immediately surrounding 
culture areas. The geographical relations and con- 
tacts of the Chilcotin with their contiguous neighbors 
— the Carrier, Shuswap, Lillooet, Homalco, Kwakiutl, 
and Bella Coola — are outlined in detail. The distri- 
butions of the following elements are considered: 
boats, bridges, house types, socio-political organiza- 
tion, calendrical systems, mythology, boys puberty 
rites, and the Nahani belief. 

The conclusions of the study are that the cultural 
affiliations of the Chilcotin are primarily with adja- 
cent Northern Athapaskans. Ties with the Plateau 
are extensive. There is also a recent and superfi- 
cial overlay of coastal elements in Chilcotin culture. 
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STUDY OF ENTEROCOCCI IN MILK 
(Publication No. 5281) 


Ishwar Gopal Chavan, Ph.D. 
Michigan State College, 1953 


The Litsky, Mallmann and Fifield procedure for 
study of enterococci in river water, sewage and soil 
was used to determine the possible application of 
this test in measuring the sanitary quality of raw 
milk, the effectiveness of pasteurization and the 
detection of post-pasteurization contamination. 

Dextrose azide broth is employed in the test as a 
presumptive medium and ethyl violet azide broth for 
confirmation. Because of the possibility that the 
presence of milk might upset the specificity of the 
azide-ethyl violet combination, all positive ethyl violet 
azide milk tubes were examined further to be sure 
that all turbidities were due to enterococci and not 
to streptococci or other bacteria that might be 
present, 

Dextrose azide-ethyl violet azide broth test gave 
an accuracy of 96.2 percent for the samples and 
97.2 percent for the cultures examined. The accur- 
acy of the procedure compares favorably with the 
confirmation procedures used for the detection of 
coliform organisms in water. 

Examination of raw milk for enterococci shows 
that if milk is drawn carefully, it contains very few 
enterococci, But further contact with the milking 
machine, milk cans, careless handling and inade- 
quate cooling brings tremendous increase innumbers. 

In regular low-temperature, long-time laboratory 
as well as plant pasteurization more than 98 percent 
of the enterococci were killed and in regular high- 
temperature, short-time pasteurization more than 
99 percent of the enterococci were destroyed. 

Low-temperature, long-time laboratory pasteur- 
ization at 66.2 C for 30 minutes and high-tempera- 
ture, short-time pasteurization at 77.2 C. for 16 
seconds completely destroy enterococci in milk. 

The thermal death time studies with pure cul- 
tures of Str. faecalis, Str. liquefaciens, Str. zymo- 
genes and Str. durans reveal that the majority of 
the enterococci are susceptible to present pasteur- 
ization temperatures but a small resistant minority 
survive long exposure periods. 

The predominant subgroup of enterococci occur- 
ring in milk is Str. faecalis. 
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RELATIONSHIPS BETWEEN VIRULENCE 
OF TUBERCLE BACILLI AND THEIR 
RESPIRATION AT LOW OXYGEN TENSION 
AND IN THE PRESENCE OF IMMUNE FACTORS 


(Publication No. 5380) 


Joseph Quincy Heplar, Ph.D. 
Stanford University, 1953 


One way of approaching the problem of virulence 
of the tubercle bacillus involves the consideration of 
possible inhospitable environmental factors for air- 
ulent strains in the host. If possible factors were 
suggested by in vitro studies, a lead might be found 
as to the factors involved in the establishment of a 
virulent strain in the animal body. These studies 
were designed to observe separately and together the 
effect of low oxygen tension and of serum or cellular 
extracts, simulating the tissue milieu itself, on the 
respiration of virulent and avirulent tubercle bacilli. 
Ten well-known virulent, attenuated, and avirulent 
strains of human and bovine tubercle bacilli were 
employed in pairs. Conventional Warburg methods 
were used either with washed suspended in phos- 
phate buffer or with cells resuspended in culture 
media. The influence on the respiratory activity of 
the tubercle bacilli of sera, tissue or leucocyte ex- 
tracts from both normal and immune guinea pigs was 
tested in order to note any differential effect of the 
normal or immune components, the possibility of 
such differences being predicated on the belief that 
there exists some variation in the chemical consti- 
tution of the normal and the immune animal. 

The evidence presented in this dissertation indi- 
cates that in an air atmosphere the avirulent strains 
of tubercle bacilli show a higher rate of respiration 
per unit of turbidity than the virulent strains when 
measured in the presence of phosphate buffer, ace- 
tate, lactate, Dubos-Davis medium, guinea pig sera, 
tissue extracts, or leucocyte extracts. This relation- 
ship is maintained at one per cent oxygen tension, 
and in addition the avirulent strains are inhibited in 
their respiration to a greater extent than the virulent 
strains. This phenomenon of differential inhibition 
at the low oxygen tension is interpreted as a reflec- 
tion of the non-linear relationship between respira- 
tion rates and concentrations of the bacterial sus- 
pensions, and not as a physiological effect per se. 
However, it seems warranted to suspect a simulation 
of these artificial systems to the in vivo environment. 

The respiratory quotients of both the virulent and 
avirulent strains were significantly increased at the 
one per cent oxygen level when determined in the 
presence of phosphate buffer, lactate, or Dubos-Davis 
medium. 

No differential effect of normal or immune serum, 
normal or immune tissue extract, or normal or im- 
mune leucocyte extract on the respiration of viru- 
lent and avirulent strains was observed. Exposure 
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of both virulent and avirulent strains to normal and 
immune sera, and to normal and immune tissue ex- 
tracts for 18-24 hours at 37°C did not influence the 
subsequent respiration of these cells in the presence 
of phosphate buffer, lactate, or Dubos-Davis Medium. 
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METABOLIC ACTIVITIES AND NUTRITIONAL 
REQUIREMENTS OF CLOSTRIDIUM FESERI 


(Publication No. 5382) 


Lewis William Jones, Ph.D. 
Stanford University, 1953 





This study was undertaken to investigate the 
metabolic activities and nutritional requirements of 
Clostridium feseri, a highly important animal path- 
ogen. There are three main aspects to the study. 
The first deals with the quantitative and qualitative 
study of the major end products produced in the 
medium during the growth of C. feseri. The second 
part consists of a qualitative and quantitative study 
of the utilization of the individual constituents of the 
medium that were attacked when added in pure form 
to a washed suspension of the organism. The third 
deals with its nutritional requirements. 

In nutrient glucose broth cultures, ethanol, ace- 
tone, acetoin, carbon dioxide, hydrogen, ammonia, 
acetic, formic, lactic, and succinic acids were 
found, Addition of 0.5 percent monopotassium phos- 
phate to the glucose broth markedly increased the 
yields of end products and increased the utilization 
of glucose from 30 to 66 percent, Essentially the 
same end products were formed in the medium with- 
out glucose, but growth was slow and the amount of 
end products were low. Considerable gas was 
evolved during growth and was found to consist of 
approximately equal volumes of carbon dioxide and 
hydrogen. Acetic acid comprised over one-half of 
the total volatile acids produced. 

The ability of C. feseri to attack individual amino 
acids is rather limited. Serine was the only amino 
acid extensively broken down by washed suspension 
of the cells. Glutamine was attacked with the liber- 
ation of ammonia, but neither hydrogen nor carbon 
dioxide was evolved. Ammonia and carbon dioxide 
were produced from arginine. This suggests the 
presence of urease, but urea was not attacked in the 
presence of a heavy suspension of washed cells. 
Ornithine was attacked to a limited extent with the 
production of small quantities of carbon dioxide and 
ammonia. The “Stickland” reaction was not utilized 
by this microorganism. : 

The breakdown of glucose and pyruvic acid in the 
presence of washed suspension of C. feseri resulted 
in the formation of essentially the same end products 
as found in fermented glucose broth with the excep- 
tion of ammonia, It appears that the main sources of- 
the fermentative end products in glucose broth may 














be glucose and serine, and the principal sources of 
ammonia are serine, glutamine, and arginine. 

Additional evidence that carbohydrate dissimila- 
tion by C, feseri may follow the familiar pathway of 
fermentation is suggested by the fact that phospho- 
glyceric acid is attacked by washed cell suspensions 
as determined by the evolution of carbon dioxide and 
hydrogen, 

The source of carbon dioxide and hydrogen is 
probably formic acid, as equimolar concentrations 
of these gases are formed when formic acid is added 
to washed cells of C. feseri. This reaction catalyzed 
by formic hydrogenlyase is reversible, which fact 
probably accounts for the accumulation of formic 
acid as an end product. 

Pyridoxamine, nicotinic acid or nicotinamide, 
pantothenic acid, and biotin were vitamins found 
essential for the growth of C. feseri in a basal 
medium containing glucose, minerals, and an enzym- 
atic hydrolysate of casein. Submaximal growth was 
obtained in the absence of p-aminobenzoic acid or 
thiamin, Neither a complete mixture of amino acids 
nor the substitution of acid hydrolyzed casein for the 
enzymatic casein hydrolysate in the basal medium 
plus the listed vitamins served to support growth. 
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THE FORMATION OF FORMIC 
HYDROGENLYASE AND OTHER ADAPTIVE 
ENZYMES BY MICROORGANISMS 


(Publication No. 5323) 


Martin Joseph Pinsky, Ph.D. 
Indiana University, 1952 


Both a source of energy and amino acids are 
necessary for formic hydrogenlyase adaptation by 
non-proliferating suspensions of Escherichia coli. 
Among the amino acids, arginine, aspartic acid and 
glutamic acid are essential, serine, threonine, 
cystine and glycine are stimulatory, six others are 
inhibitory, and the remaining naturally occurring 
amino acids are inactive for hydrogenlyase adapta- 
tion. The action of the amino acids appears to be 
direct and specific. It is suggested that formic 
hydrogenlyase adaptation involves extensive syn- 
thesis of the enzyme from amino acids. 

E. coli strains S, Crook, B, and mutabile require 
glucose, amino acids and formate for hydrogenlyase 
adaptation, E. coli strain K 12, in contrast, is vir- 
tually unable to do so, 

Assimilatory poisons, oxygen, nitrate and nitrite 
inhibit the formation of hydrogenlyase and the latter 
two substances also inhibit the activity of the enzyme. 
In contrast, the enzyme-forming systems for formic 
dehydrogenase and hydrogenlyase are comparatively 
insensitive to hypophosphorous acid, which competi- 
tively inhibits the enzymes they produce, 

The influence of age on enzymatic adaptation has 
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been investigated with respect to the nitrate reduc- 
tase and formic hydrogenlyase systems in E, coli 
and the glucomate and benzoate oxidizing systems in 
Pseudo-monas fluorescens. In all cases, adapta- 
bility steadily decreases during the period of active 
growth from the high level of the original inoculum, 
and is restored as the cells enter the stationary 
phase of growth. Thus adaptation is favored by 
aging rather than physiological youth. 

The enzyme-forming capacity of_E. coli for 
formic hydrogenlyase appears to be diluted out 
during growth and re-established during aging. In 
the other system, the adaptive lags are prolonged 
during active growth, but the final adaptive activities 
are not appreciably altered by the age of the cells. 
The decrease in adaptability to nitratase in E. coli_ 
during growth is accompanied by a parallel decrease 
in preadaptive nitratase activity. Decreased adapta- 
bility to nitratase appears to be due to a lower initial 
rate of enzyme formation rather than a lowered auto- 
catalytic rate of adaptation. 

Formic hydrogenlyase has been obtained in cell- 
free form, accompanied by formic dehydrogenase 
and hydrogenase. The activity of the three enzymes 
resides mainly on particulate cellular components. 
The partial inactivation of formic dehydrogenase and 
hydrogenlyase which occurs during the preparation 
of extracts can be overcome by incubating the ex- 
tracts under Nz, or more efficiently, Hb. 

The formic hydrogenlyase and formic dehydro- 
genase of an adapted cell-free preparation are 
closely similar in their affinity for the competitive 
inhibitor hypophosphite and in their rate of inactiva- 
tion by it. It has been demonstrated that in prepara- 
tions containing both enzymes, each one can be inde- 
pendently measured. 

Attempts to reactivate a hypophosphite poisoned 
cell-free extract of hydrogenlyase with active formic 
dehydrogenase preparations were unsuccessful. It 
was not possible to demonstrate hydrogenlyase 
activity with a preparation containing formic dehy- 
drogenase, hydrogenase, and a synthetic carrier 
such as methyl viologen or benzyl viologen. 

It is suggested that formic dehydrogenase is the 
primary enzyme in the formic hydrogenlyase system, 
and that adaptation to formic hydrogenlyase involves 
the formation of an intermediary enzyme or enzymes 
between formic dehydrogenase and hydrogenase. 





Microfilm copy of complete manuscript of 92 
pages, $1.15. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-788. 


A STUDY OF STREPTOCOCCI AND 
MICROCOCCI AS INDICATORS OF POLLUTION 
IN SWIMMING POOL WATER 


(Publication No. 5288) 


Edward Baker Seligmann, Jr., Ph.D. 
Michigan State College, 1951 


Growth of streptococci in azide dextrose broth 
was compared with growth in various modifications 
of this medium and Mallmann’s azide broth. The 
results of these comparisons revealed that azide 
dextrose broth is the best medium for the isolation 
of streptococci from swimming pool water. 

A survey of swimming pools indicated that strep- 
tococci are quite prevalent, while the coliform 
group is very rarely present. However, the strep- 
tococcus index is dependent upon the free chlorine 
residual in the pool. If the free chlorine is high, the 
streptococcus index is low. 

Identification of bacteria growing in tubes of 
azide dextrose broth inoculated with swimming pool 
water indicated that buccal streptococci and Micro- 
coccus epidermidis are the predominating bacteria. 








A very low percentage of fecal streptococci was 
found, This evidence, and reports in the literature, 
indicates that the pollution in a swimming pool is 
primarily from the nose, throat, mouth, and skin of 
the bathers with relatively little fecal pollution. 
Therefore, it is suggested that the coccus group, con- 
sisting of Streptococcus salivarius, Strep. mitis, 
Strep. faecalis, and M. epidermidis, be used as the 
indicators of pollution in swimming pools rather than 
the coliform group. Based on log averages of the 
streptococcus indices of samples from several pools 
over a long period of time a coccus index not to ex- 
ceed 15 was suggested. The pool water should carry 
a free chlorine residual of 0.4 - 0.6 p.p.m. at all 
times. 
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INVESTIGATIONS ON HILL REACTIONS 
OF ISOLATED CHLOROPLASTS AND WHOLE 
CELLS AND THEIR RELATION 
TO PHOTOSYNTHESIS 


(Publication No. 5354) 


Leonard Horwitz, Ph. D. 
University of Minnesota, 1952 


There are four main lines of research described, 
each in a separate main part of the thesis, and in 
three appendices are materials relating to one of the 
four main parts or describing research which, al- 


though of a preliminary nature, has intrinsic interest. 


The unifying theme behind these more or less sep- 
arate pieces of research is an attempt to apply Hill 
reactions as a tool in understanding Photosynthesis. 
Part I. SOME THEORETICAL CONSIDERA- 
TIONS RELATING TO THE MEANING AND MEA- 
SUREMENT OF CHLOROPLAST REDUCING PO- 
TENTIAL. The difficulties in the way of inter- 


preting a chloroplast reducing potential are dis- 
cussed and it is shown thatone might, under certain 
circumstances, obtain a meaningful measure of it, 
from which it might be possible to draw an impor- 
tant conclusion about the mechanism of Photosyn- 
thesis. However, the severity of the assumptions 
necessary to make the analysis, and serious experi- 


mental difficulties probably preclude the use of these 
principles as a guide to experimentation. 

Part II. INTERACTION OF SOME DYES OF 
HIGH REDUCING POTENTIAL WITH CHLORO- 
PLAST SUSPENSIONS IN THE LIGHT. Various 
dyes of high reducing potential were illuminated with 
chloroplasts in the light in an attempt to use these 
dyes as redox indicators to apply the principles of 
Part I. Although definite photochemical effects were 
obtained, they were apparently non-enzymatic since 
the same qualitative results were obtained with 
heated chloroplasts as with fresh Hill reaction active 
chloroplasts. 

Part II. THE CHLOROPLAST MEDIATED 
PHOTOCHEMICAL REDUCTION OF JANUS GREEN 
B WITH THE EVOLUTION OF OXYGEN. Under the 
proper conditions, in the presence of chloroplasts, 
there is an enzymatic, photochemical reduction of 


Janus Green B to diethyl safranin and dimethyl-para- 
phenylenediamine, and oxygen is evolved. This Hill 
reaction exhibits certain peculiar properties: 

1) The curve of absolute yield of oxygen against 
initial dye concentration exhibits a maximum, 

2) For a given light intensity at the chloroplast 
and with other factors similar, Hill’s solution can 
cause a far faster oxygen evolution from illuminated 
chloroplasts than can Janus Green B, 

3) The inhibition of oxygen evolution from illum- 
inated chloroplasts which a first dose of Janus Green 
B exercises over a subsequent dose of Janus Green B 
is, percentagewise, far greater than the inhibition 
over a subsequent dose of Hill’s solution or quinone. 

A logically consistent, though not unique, inter- 
pretation of properties 2) and 3) is that the electron 
transport chain supplying electrons to Janus Green B 
differs, at least in part, from the chain supplying 
electrons to Hill’s solution or quinone. 

Compound formation is observed between Janus 
Green B and chlorophyll. 

Part IV. SOME EFFECTS OF DEUTERIUM OXIDE 
ON THE HILL REACTION OF CHLORELLA PYREN- 
OIDOSA. Unlike its effect on the Photosynthesis of 
Chlorella, deuterium oxide inhibits the quinone Hill 
reaction of fresh Chlorella in the same proportion 
at all light intensities. The effect of deuterium oxide 
on the quinone Hill reaction of Chlorella which had 
been quickly frozen in dry ice is different in certain 
respects from its effect on this reaction of fresh 
Chlorella, Chlorella suspensions which had been 
frozen in dry ice were able to perform Photosyn- 
thesis and Respiration for an hour at a rate compar- 
able to that of fresh cells, were able to reduce sodium 
2,6-dichlorophenol indophenol in the light, but not in 
the dark, and were able to undergo cell division and 
multiply. 

Appendices. These describe preliminary re- 
search on some peculiar effects observed with 
Benzyl Viologen in the presence of illuminated 
Chloroplasts, on the marked dependence of the rate 
of the quinone Hill reaction of Chlorella on pH, and 
establishing that inhibition of the quinone Hill reac- 
tion by pH is a dark reaction inhibition. 
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CHEMISTRY, GENERAL 
AROMATIC HALOGENATION 
WITH IODINE TRICHLORIDE 
AND THE REACTION OF THIOPHENOL 
WITH CERTAIN KETONES 


(Publication No. 5321) 


Joseph R, Leal, Ph.D. 
Indiana University, 1953 


Aromatic Halogenation with Iodine Trichloride. 
Aromatic halogenation with iodine trichloride has 
been found to occur by a complex reaction pro- 
ducing mixtures of chlorinated and iodinated deriva- 
tives which are not readily separable. The reaction 
with benzene produced moderate yields of mono- 
chlorobenzene and iodobenzene along with small 
yields of p-dichlorobenzene and hexachlorobenzene. 
Variations in the ratio of iodine trichloride to ben- 
zene, the degree of illumination and the state of the 
reagent influenced the yields and distribution of the 
products, but in no case was o-dichlorobenzene iso- 
lated as previously reported. The reaction with 
acetanilide yielded p-chloroacetanilide as well as 
other derivitives which could not be separated into 
sufficiently pure products for identification. The 
reaction with anisole gave a complex mixture of 
halogenated products which was not separated into 
its constituents. 

The ratio of chlorine to iodine in the commercial 
iodine trichloride used was determined and found 
to indicate that a sample of red-brown material, 
considered to represent partially decomposed iodine 
trichloride, had the correct chlorine content, while 
samples of orange and yellow material, considered 
to represent more nearly pure iodine trichloride, 
contained excess chlorine. 





The Reaction of Thiophenol with Certain Ketones. 
The reaction between thiophenol and certain ketones, 
under the conditions of the mercaptol reaction, has 
been found to yield unsaturated sulfides rather than 
the expected mercaptols. Of the ketones investi- 
gated, 2-methyl-1-indanone yields phenyl (2-methyl- 
3-indenyl) sulfide, m. p. 80-81.5°, 2-methyl-1-tetra- 
lone yields phenyl (3-methyl-1, 2-dihydro-4-naphthy]) 
sulfide, m. p. 48-48.5°, 5,5-dimethyl-1,3-cyclohex- 
adione yields 5,5-dimethyl-3-phenylthio-2-cyclo- 
hexenone, m. p. 50-51°, propiophenone yields phenyl 
(1-phenyl-1-propenyl) sulfide, m. p. 42-42.5° (sul- 
fone, m. p. 90-92"), desoxybenzoin yields cis-trans 
isomers of phenylthiostilbene, m. p. 49-50" and 63- 
64°, isobutyrophenone yields phenyl (1-phenyl-2- 
methyl-1-propenyl) sulfide, m. p. 35-36°, acetophe- 
none yields the diphenyl mercaptol, m. p. 54.5-55", 
ethyl benzoylacetate yields the diphenyl mercaptol 
ester, m. p. 92-93°. Pivalophenone does not react 
with thiophenol. Benzylthiol and 2-methyl-1-in- 
danone yields benzyl (2-methyl-3-indenyl) sulfide, 
m. p. 73-74° (sulfone, m. p. 138-139°). 








A reaction mechanism is proposed for the reaction 
of thiophenol with ketones which postulates the exist- 
ence of two alternate routes, one leading to a mer- 
captol, the other, to an unsaturated sulfide. Evidence 
is presented to show that the final reaction product 
depends upon both steric and electronic factors. 
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IRON-THIOGLYCOLIC ACID COMPLEXES 
(Publication No. 5359) 


Daniel Lawrence Leussing, Jr., Ph.D. 
University of Minnesota, 1953 


The purification storage and analysis of thiogly- 
colic acid are discussed. 

The ionization constants of thioglycolic acid are 
reported to be 2.5 x 10 and 2.8 x 107" at 25°. 

The polarography of thioglycolic acid was inves- 
tigated and found to be similar to that of cysteine and 
glutathione. A mercurous complex is formed with a 
reversible anodic wave. This wave is suitable for 
analytical determination of thioglycolic acid. 

Two ferrous and two ferric complexes of thiogly- 
colate have been shown to exist in aqueous solutions. 
The ferrous complexes are rapidly oxidized to the 
ferric by oxygen while the ferric complexes are re- 
duced by the thioglycolate. 

The ferrous complexes were investigated by 
studying the distribution of ferrous iron between 
solid ferrous hydroxide and air-free aqueous solu- 
tions containing thioglycolate, For this reason it 
was necessary to determine the properties of the 
aquo ferrous ion-ferrous hydroxide system. 

A review of the literature of ferrous hydroxide 
was made and compared with the results of experi- 
ments in the present work. Satisfactory explanations 
can be given for the disagreements between the re- 
sults of the present work and those reported in the 
literature. It was found that the activity product is 
about 8 x 107*° for the equilibrium 


Fe(OH)2/,) 2 Fett +20H™ 


and is about 4 x 10~’° for the equilibrium 
Fe(OH). (s) 2 FeOHt+ OH. 


The soluble ferrous complexes that were found to 
exist under the conditions of the present experiments 
are Fe(OH)(SCH2CO,)~ which is yellow and Fe(SCHz 
CO,)2* which is light red. 

The activity constants have been evaluated for 
the equilibria: 


Fe(OH)(SCH2CO,)~+2H* 2 Fe+t*t+HSCH.CO,~ +H.O 


Kpe(q) 1 = 1.5 x 10” 
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and 
Fe(SCH2CO,)2 +2H* 2? Fett + 2HSCH.CO.~ 
10 


The constant for the equilibrium 
Fe(SCH2CO2)2 + H2O 2 Fe(OH)(SCH2CO,)~ +HSCH2CO2™ 


was evaluated from spectrophotometric and solubility 
measurements. The agreement between these two 
methods was satisfactory and corresponded to a 
value of about 0.009 for the activity constant. The 
reaction from right to left was found to be slow. 

An insoluble ferrous thioglycolate, Fe(SCH2COz), 
has been reported. An activity constant, Spers; ex- 
pressing the solubility of this compound was found to 
be about equal to 7 for the equilibrium 


Fe(SCH2CQ:)(5) +H* ¢ Fe** + HSCH.CO,”. 


Upon the addition of ferric iron to an ammoniacal 
thioglycolate solution an intense purple - red com- 
plex is very rapidly formed. Although, this ferric 
complex is reduced by thioglycolate to a ferrous 
complex (es) the faster rate of oxidation of the fer- 
rous complexes by oxygen causes the red ferric com- 
plex to be the predominant species in air - saturated 
alkaline solutions. The net effect is the catalysis by 
iron of the oxidation of thioglycolate by oxygen. 

The composition of the ferric complex formed in 
alkaline solutions was investigated by studying the 
distribution of ferric iron between solid ferric hy- 
droxide and ammoniacal thioglycolate solutions. The 
thioglycolate concentration, and consequently the 
iron solubility, decreases with time in these solu- 
tions so studies had to be carried out as a function 
of time. The composition of the complex at zero 
time was found to be Fe(OH) (SCH2CO,)2~. 

The activity constant was calculated to be 1.2 x 
10° for the equilibrium 


Fe(OH)(SCH2COz)2.+3H+t 2 Fe*++ +2HSCH2CO,~ + H20. 


The standard electrode potentials and the polaro- 
graphic reduction of Fe(OH)(SCH2CO,)2 to the fer- 
rous complexes are discussed. A discussion of the 
application of the results of the present work to 
analytical chemistry is also given. 
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PARTICLE SIZE AND SHAPE FACTORS 
IN SELECTED ANALYTICAL PRECIPITATIONS 


(Publication No. 5325) 


Turland Ben Rhinehammer, Ph.D. 
Indiana University, 1953 


The optimum conditions of pH, temperature, re- 
agent concentration, and amount of excess precipi- 
tant for the rapid precipitation of barium sulfate 
have been determined in this investigation. These 


conditions necessary for the formation of large, 
perfected crystals were ascertained through light 
and electron micrographs and have been confirmed 
by gravimetric determinations. As the pH of the 
precipitating medium is lowered, the perfection of 
the barium sulfate crystals increases markedly and 
their surface area decreases. Larger, more per- 
fected crystals are obtained at boiling temperatures. 
Diluting the reagents improves the surface perfection 
but results in a slight decrease in crystal size 
(length). A large excess of the precipitant at the 
time of the initial mixing results in the formation 

of imperfect crystals. 

The presence of foreign ions during the precipi- 
tation of barium sulfate improves the perfection de- 
Cidedly but decreases the crystal surface area, the 
degree of change depending upon the foreign ion con- 
centration. It appears that solid solution formation 
is responsible for most foreign ion contamination. 

The effect of addition agents upon the rapid precip- 
itation of barium sulfate is manifested only by an in- 
crease in crystal size which may vary from 10 to 
1000 per cent. The influence of various addition 
agents is more pronounced, and oftentimes only 
effective, when addition agents are allowed to age 
with the precipitant, barium chloride, prior to use. 
The crystal size obtainable appears to be a function 
of the aging time for the barium chloride - addition 
agent solutions. The aging of the barium chloride 
solutions prior tp precipitation has been found essen- 
tial for obtaining a greater uniformity in crystal 
size, a larger crystal size, and an improved crystal 
perfection. Freshly distilled, uncontaminated water 
is necessary for the preparation of barium chloride 
solutions in order to obtain a large crystal size since 
a slight contamination (unknown < 10~° molar) results 
in the formation of smaller crystals. 

From the microscopic observations, a procedure 
(E.M. Standard Method) for sulfate analysis has been 
developed. It yields an accuracy within one part per 
thousand for the analysis of any alkali sulfate sample 
containing alkali cations of any concentration. This 
method embraces the following points: 0.020 molar 
barium chloride; 0.016 to 0.006 molar sulfate solu- 
tion; a pH of five; a temperature of 95°C for both 
reagents; addition agents employed with the barium 
chloride solution; rapid precipitation; no digestion 
period; rapid filtration time of three minutes without 
loss of the precipitate in the filtrate or clogging of 
the filtering crucible; little creeping of the precipitate. 

The utilization of addition agents with barium 
sulfate precipitations does not lessen the degree of 
coprecipitation of ferric iron or nitrate ions. Their 
use is warranted, however, because the ease of hand- 
ling and filtering the precipitate is greatly enhanced. 
Barium sulfate, in the presence of ferric iron up to 
0.025 molar, may be determined conveniently by em- 
ploying Versene Fe-3 with the E.M. Standard Method 
of precipitation. Accuracies within two parts per 
thousand can be attained by the chelation of the ferric 
ion with Versene Fe-3 without removal of the iron 
from solution. 

Addition agents influence the precipitation of 
silver chloride in two manners - flocculation and light 
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desensitization of the precipitate. Many organic ad- 
dition agents possess a greater flocculating power 
than the best inorganic flocculating agents. Electron 
micrographs indicate that the crystal size of silver 
chloride increases with greater acidities and with 
higher temperatures of precipitation. Gravimetric 
determinations employing addition agents are accu- 
rate within one part per thousand, The procedure 
entails rapid precipitation and flocculation, low acid- 
ity, no heating, no digestion, and filtration within 
thirty minutes after precipitation. Naphthol yellow S 
offers silver chloride excellent protection from pho- 
tolytic decomposition, 

Addition agents apparently do not affect the pre- 
cipitation of nickel dimethylglyoxime. 
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THE REACTIONS OF IODINE WITH SILVER 
£& -NAPHTHALENESULFONATE 
IN SELECTED SOLVENTS 


(Publication No. 5327) 


Paul F, Silva, Ph.D. 
Indiana University, 1952 


The reaction of iodine with silver 6-naphthalene- 
sulfonate (usually employed in equimolar amounts) 
was studied in five solvents, namely, benzene, toluene, 
carbon tetrachloride, nitrobenzene, and ethyl benzo- 
ate, in an effort to ascertain the products formed and 
the mechanism of the reaction. The reaction mixture 
was heated under reflux or at about 100-120°C. 
(whichever procedure gave the lower reaction tem- 
perature) for 2-186 hours. In each case a quantita- 
tive yield of silver iodide (identified in one instance 
by its X-ray diffraction pattern) and some acid, in 
essentially quantitative yield for all solvents except 
nitrobenzene (50% yield) and ethyl benzoate (100% 
yield) as determined by titration, 

For the benzene and toluene runs # -naphthalene- 
sulfonic acid (identified as the S-benzylisothiuronium 
derivative) was isolated. In addition, iodobenzene 
(identified as the p-nitro derivative) was isolated 
from the former solvent and p-iodotoluene (identified 
by conversion to p-toluic acid via the Grignard rea- 
gent and carboxylation), from the latter. Although no 
trace of benzyl iodide accompanied the iodotoluene, 
other minor products must have been present (as 
judged from the observed index of refraction). 

The other solvents produced a monoiodonaphtha- 
lene-2-sulfonic acid (isolated and identified as the S- 
benzylisothiuronium derivative) and, in the case of 
ethyl benzoate only, also some benzoic acid. The po- 
sition occupied by the iodine in the iodonapthalene-2- 
sulfonic acid was assigned as 7- on the bases of con- 
version of the compound to an iodonaphthalenesulfo- 
namide, a chloronaphthalenesulfonyl chloride, and a 
chloronaphthalenesulfonamide of melting points con- 
sistant with those reported for the corresponding 


derivatives of the known 7-halonaphthalene-2-sul- 
fonic acids. 

In addition evidence for the formation of some B- 
CioH7SOsI was obtained in a carbon tetrachloride run, 
From the nitrobenzene and ethyl benzoate runs was 
isolated a small quantity of white crystalline product, 
m, p. 157-158°C., which contained C, H, and I only 
and may have been a triiodonaphthalene or an iodi- 
nated binaphthyl. 

The probable mechanism for the path of the re- 
action in all solvents is discussed and concluded to be 
the same, namely, the primary formation of a positive 
iodine intermediate, B-CioH7SOsI, which effects iodi- 
nation of the most susceptible available aromatic ring 
via electrophylic attack by the entity IT. In the cases 
of benzene and toluene the solvent is preferentially at- 
tacked while in the other cases the naphthalene nucleus 
is preferentially attacked (and in the ring least deac- 
tivated by the SOsH grouping). Though the possibility 
of a free radical mechanism is not eliminated no di- 
rect evidence to support it was found. 

Supporting the plausibility of the positive iodine in- 
termediate was the preparation, under anhydrous con- 
ditions, of a light yellow crystalline salt, dipyridine 
iodine(I) B-naphthalenesulfonate (m. p. 130-134° C., 
sealed tube) by reaction between silver B-naphtha- 
lenesulfonate and iodine in chloroform in the presence 
of some pyridine. The nature of the salt was estab- 
lished by its great reactivity to moisture, light, or 
anhydrous solvents heated above 50° C., by its elec- 
trical conductivity in pyridine solution and by the sim- 
ilarity in ultraviolet absorption spectrum of solutions 
of it in pyridine to those of the previously reported 
monopyridine iodine(I) carboxylates. 
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BIOGENESIS OF ITACONIC ACID 
(Publication No. 5378) 
Rodolfo Hernandez Corzo, Ph.D. 
Stanford University, 1953 


The biogenesis of itaconic acid by Aspergillus 
terreus N.R.R.L. 1960 was investigated and related to 








the production of other carboxylic acids. 

The synthetic medium used, adjusted to pH 1.95, 
consisted of glucose, KH2PQ,, MgSQu.7H20, (NH,) SQ,, 
NaNOs;, micronutrients and demineralized water. Ita- 
conic acid was produced in agitated cultures at 30C. 
in yields of 22-25%. The use of fresh and heavy spore 
inocula and controlled aeration were found essential. 

For stationary cultures at 30 C. the mold pads 
were grown on synthetic medium supplemented with 
corn steep liquor, and used for replacement experi- 
ments on synthetic medium. 
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The interrelations of itaconic with other acids 
were examined by using paper chromatography with a 
mixture of n-propanol-methyl benzoate-formic acid 
and water and a mixture of ether-toluene-formic acid 
and water. The acids were located in the chromato- 
grams by using brom-phenol blue, and by radioac- 
tivity tests. 

Itaconic and gluconic acids are the main acid 
products in both agitated and stationary cultures. 
Malonic and maleic acids are also produced under 
both conditions, and 2-ketogluconic, cis-aconitic, and 
citric and/or isocitric acids were detected. 

c'* was used to trace the biogenesis of itaconate. 
Methyl and carboxyl labeled acetate, C'*O, and asym- 
metrically labeled citrate were employed, and the 
distribution of the isotope in itaconic acid deter- 
mined, Five isotopic experiments were carried out, 
and a special method for the degradation of itaconate 
developed involving ozonation to give formaldehyde 
and oxalacetic acid. The degradation was completed 
by heat decarboxylation of oxalacetic acid, 2,4-dini- 
trophenylhydrazone and chemical decarboxylation of 
pyruvic acid 2,4-dinitrophenylhydrazone. 

The distributions of C** in these experiments were 
consistent with those found in citric acid in similar 
experiments with other closely related fungi. The 
distribution of labeled carbon in the experiment with 
c** citrate strongly suggests that the production of 
itaconate involves the synthesis of asymmetric cit- 
rate, and its asymmetric and enzymatic conversion 
into itaconate. 

The experiment findings suggest that the biogen- 
esis of itaconate involves the sequence: 


Citrate silt Cis-aconitate a tar Itaconate 


Step two of this sequence involves the loss of car- 
bon 5 of the original citrate, possibly by beta-decar- 
boxylation of cis-aconitate with simultaneous or sub- 
sequent rearrangement of the double bond. 

It was concluded that itaconic acid is the main 
product of the oxidative metabolism of Aspergillus 
terreus N.R.R.L. 1960, and that the operation of the 
Krebs cycle in this strain differs from that in other 
fungi in the conversion of citric acid to cis-aconitic 
acid and the conversion of the latter to itaconic acid 
rather than to oxalosuccinic acid. 
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INTERACTIONS BETWEEN ENZYMES 
AND COMPETITIVE INHIBITORS 


(Publication No. 5360) 
Mary Walz Loewus, Ph.D. 
University of Minnesota, 1953 


The electrophoresis method of Smith and Briggs 
(Smith, R.F. and D.R. Briggs, J. Phys. and Colloid 
Chem. 54, 33 1950) was used to study the interaction 


between the enzyme, carboxypeptidase from bovine 
pancreas, and the competitive inhibitors of the en- 
zyme, phenylacetic acid, p-NO, phenylacetic acid, 
and benzylmalonic acid. The reactions were studied 
in phosphate buffers at pH 7.5. No significant change 
in the mobility (i.e. charge) of carboxypeptidase in 
the presence of these inhibitors was found. The mo- 
bilities of the inhibitor, benzylmalonic acid, was de- 
termined in the presence of the enzyme and in the 
buffer alone, using the two salt boundary method. No 
significant difference in these mobilities was found. 
It was concluded that the reaction of carboxypepti- 
dase with these inhibitors involved too few sites on 
the enzyme to be detected by this method. The mo- 
bility of carboxypeptidase in the presence of the inde- 
terminate type of inhibitor, chloroacetic acid, was 
found to decrease. This was explained by competi- 
tive interaction of the buffer ions and the chloroace- 
tate ion with the enzyme. 

The equilibrium-dialysis method of Klotz (Klotz,lI, 
Walker, G.M., and R.B. Pivan, J. Am. Chem. Soc, 68, 
1486, (1946) ) was used to study the interaction of @- 
chymotrypsin with a competitive inhibitor, a@ -naph- 
thylpropionic acid. Assuming a molecular weight of 
27,000, the data indicate that the number of active 
sites per molecule of this enzyme is one. The dis- 
sociation constant for the a-chymotrypsin-@-naph- 
thylpropionic acid complex was (average of 5 de- 
terminations) 3.8 X 10-°°M. This agrees with the value 
reported by Neurath and Gladner (Neurath, H. and J.A. 
Gladner, J. Biol. Chem, 188, 407 (1951) ) from kinetic 
experiments of 4 X 10-°M. 
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RESPIRATION RATES ON VARIOUS 
NITROGENOUS SUBSTRATES BY ZOOGLOEA 
RAMIGERA -- A BACTERIUM FOUND 
IN AEROBIC PHASES OF SEWAGE TREATMENT 


(Publication No. 5339) 


Linvil Gene Rich, Ph.D. 
Virginia Polytechnic Institute, 1951 








The investigation herein reported is an attempt to 
obtain some basic facts concerning the role of bacteria 
in biochemical oxidation of sewage through a study of 
the food preferences of the bacterium, Zoogloea rami- 
gera (Kruse). This bacterium is reported to represent 
the most prominent species of bacteria found in both 
the activated sludge tanks and the trickling filter units 
of conventional sewage treatment plants. Up to the 
present time, however, very little investigation has 
been made of the organism. Long confused with other 
members of the zoogleal population with which it is 
associated, it has only recently been included in 
Bergey’s Manual of Determinative Bacteriology, where 
it is listed in the Class Schizomycetes of the Order 
Eubacteriales. 

The bacterium used in the investigation was 
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obtained from biological slime scraped from stone at 
a six inch depth of the trickling filter unit of the Vir- 
ginia Polytechnic Institute sewage treatment plant. 
Isolation of the bacterium was accomplished by a di- 
lution technique. Because the morphological and bio- 
chemical characteristics displayed by cultures of the 
isolated organism were very similar to those as- 
cribed to Zoogloea ramigera by Bergey’s Manual, the 
bacterium was identified as a variety of the same 
species, 

The organism was cultivated in a synthetic me- 
dium having the chemical composition of an average 
domestic sewage fortified with a 1% yeast extract 
content to supply necessary growth factors, In prep- 
aration for investigation, the bacteria from a 24 hour 
culture was harvested by centrifugation at 4000 rpm 
and was resuspended and washed three times in buf- 
fer solution (pH 6.8). 

The food preferences of Zoogloea ramigera were 
investigated by measuring the rate of oxygen con- 
sumption by the organism in the presence of a variety 
of nitrogenous substrates, on the theory that, since 
the organism is strictly aerobic, a large proportion 
of the metabolic mechanisms involved in the break- 
down of such organic material would be of an aerobic 
nature. The oxygen consumption was determined by 
measuring the change in the dissolved oxygen con- 
centration of the bacterial suspension by means of the 
dropping mercury electrode method of analysis. Al- 
though this method, called polarography, has a wide 
application in the field of inorganic and organic 
chemical analysis, very little use of it has been made 
in respiration studies, 

The apparatus used in polarography is composed 
of a continual flow of mercury drops as the cathode, 
a quiet mercury pool as the anode, and an electrical 
circuit capable of measuring the current when a po- 
tential is established between the electrodes, Since 
the amount of current is directly proportional to the 
amount of dissolved oxygen present in the solutions 
in which the electrodes are immersed, periodic read- 
ing of the current flow will determine the rate of oxy- 
gen respiration of whatever micro-organism may be 
present, In the present investigation a 5 unit drop- 
ping mercury electrode assembly was devised to 
minimize the time limitation imposed by using a sin- 
gle unit. 

The respiration rates of Zoogloea ramigera were 
observed on glucose, buffer solution alone, and on a 
variety of proteins, proteoses, peptones, amino acids, 
and other nitrogenous substrates. From these ob- 
servations, the following conclusions were made: 

1, Polarography can be successfully adapted to 
the study of bacterial respiration rates if a multiple 
dropping mercury electrode assembly is employed, 

2. The respiration of bacteria is independent of 
the oxygen tension in their suspensions for oxygen 
concentrations down to at least 1.50 p.p.m., 

3. Zoogloea ramigera demonstrates a marked 
preference for proteoses and peptones as substrates 
over both purified proteins and individual amino 
acids, 

4, Zoogloea ramigera is capable of degrading 
purified proteins, and there is as much difference 

















between the rates of decomposition of different pro- 
teins of animal origin as between the rates of the de- 
composition of animal and plant proteins. 

0. The respiration of Zoogloea ramigera on both 
glucose and urea, if it occurs at all, is slight, 

6. Ammonia in concentrations of 25 p.p.m. or more 
inhibits the normal respiration of Zoogloea ramigera, 
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A STUDY OF THE SOLID PHASE OXIDATION 
OF FERROUS SULFATE HEPTAHYDRATE IN 
THE PRESENCE OF CALCIUM CHLORIDE 


(Publication No. 5303) 
Horace Frank Dantro, Jr., Ph.D. 
University of Pennsylvania, 1953 


J. Fred Hazel and 
Wallace M. McNabb 


Supervisors: 


A study has been made of the oxidation of solid 
ferrous sulfate heptahydrate in the presence of solid 
calcium chloride, at elevated temperatures and at 
oxygen pressures slightly greater than atmospheric, 
The extent of reaction was determined by analysing 
the products for residual ferrous iron. The oxidation 
reaction was preceded by a very short induction pe- 
riod, 

The effect of temperature was observed for the 
range of 60° C. to 90°C. Oxidation increased with in- 
crease in temperature reaching a maximum at 80° C, 
Oxidation values increased when the oxygen pressure 
was increased from 760.8 mm. of Hg to 764 mm, This 
effect was more pronounced at higher temperatures, 
The influence of exposure time on the degree of oxi- 
dation was slight at low temperature and pressure and 
increased with increase of these variables. Increase 
in calcium chloride-ferrous sulfate ratio resulted in 
higher oxidation values which reached a maximum, 
then decreased with further increase of calcium chlo- 
ride, Equimolar mixtures of calcium chloride and 
ferrous sulfate were 94% oxidized when exposed, at 
80° C., to oxygen at a pressure of 764 mm. 

Identification of the oxidation products was at- 
tempted using x-ray and electron diffraction tech- 
niques. The results obtained were inconclusive, X-ray 
analysis of the oxidation products of calcium hydrox- 
ide-ferrous sulfate heptahydrate mixtures showed the 
presence of Fe,(SO,),-H,0, Fe,O,. CaO, CaSO, and un- 
reacted Ca(OH).. 

Treatment of the oxidation products with anhydrous 
hydrogen chloride resulted in a 49% yield of anhydrous 
ferric chloride, 

Dehydration of calcium chloride-ferrous sulfate 
mixtures followed by chlorination and subsequent re- 
action at higher temperatures produced 46.5% sub- 
limed ferric chloride. 
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THE ANALYTICAL CHEMISTRY 
OF OSMIUM TETROXIDE 


(Publication No. 5368) 


Robert Dewey Sauerbrunn, Ph.D. 
University of Minnesota, 1953 


The extraction of osmium tetroxide from aqueous 
solutions by carbon tetrachloride and chloroform was 
investigated. A value of 13.0 was obtained for the 
partition coefficient of osmium tetroxide between 
carbon tetrachloride and water, and of 19.1 for the 
partition coefficient of osmium tetroxide between 
chloroform and water. From measurements of the 
extraction coefficient in basic solutions, the ioniza- 
tion constants of perosmic acid were determined, A 
value of 1.04 x 10-** was obtained for the first ioni- 
zation constant of perosmic acid (ionic strength =1.0). 
An approximate value of 10-*° was obtained for the 
second ionization constant of perosmic acid (ionic 
strength = 1.0), 

A value of 1.00 x 10-*” for the first ionization con- 
stant of perosmic acid was found by a spectrophoto- 
metric method, thus confirming the value obtained by 
the distribution method, Although the second ioniza- 
tion constant could not be determined by the spectro- 
photometric method, the existence of a secondary 
ionization of perosmic acid was shown, 

The red product formed by the reaction of excess 
thiourea with osmium tetroxide in acid solution has 
been shown to be a complex of trivalent osmium and 
to have the composition Os(NHzCSNHz2)«*** in solu- 
tion. This hexathiourea osmium (III) complex is re- 
duced by chromous chloride to give osmium (II), in 
contrast to OsCl,= which is not reduced, A new hex- 
avalent osmium compound of the composition OsO2 
(NH2CSNH2)4SQ, (tetrathiourea osmyl sulfate) was 
prepared by treating a sulfuric acid solution of os- 
mium tetroxide with a deficiency of thiourea, In its 
reaction with osmium, thiourea forms complexes of 
the ammine type, and no chelate compounds (differ- 
ence from ruthenium). 

The presence of chloride in the determination of 
osmium by the thiourea method must be limited to 
rather small quantities to avoid the formation of yel- 
low mixed complexes containing thiourea and chlo- 
ride, The acidity for the photometric determination 
is not critical (0.5 to 4 M sulfuric acid) and only a 
slight excess of thiourea is required for the forma- 
tion of the red complex, which is extremely slightly 
dissociated, 

Quantities of osmium as small as five micro- 
grams can be determined photometrically with thiou- 
rea after extraction of the tetroxide from aqueous 
solution with carbon tetrachloride (or chloroform). 
The interference of ruthenium can be eliminated in 
the extraction method by using nitric acid to oxidize 
osmium(IV) to osmium tetroxide, while leaving 


ruthenium in the non-extractable reduced form, In- 
terference of other elements giving colored com- 
plexes with thiourea are also eliminated by the ex- 
traction procedure. The accuracy of the extraction 
method is equivalent to, or better than, the distilla- 
tion method for microgram quantities of osmium. 

The results of a brief study of the kinetics of the 
Ce(IV)-As(III) reaction catalyzed by osmium showed 
that ceric cerium plays no role in determining the 
rate of the reaction, and that the rate is determined 
by the arsenious acid and osmium concentration. The 
rate equation at 25° C, is: 


beet + 2.63 x 10 *°) 


-d[ As") sat = 2.53 x 10° ([ Os 
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The catalysis of the Ce(IV)-As(III) reaction was 
shown to provide an excellent means of determining 
quantities of osmium as small as 0.01 microgram, A 
potentiometric and photometric method were investi- 
gated for measuring the rate of the reaction in making 
these determinations. The extraction of osmium te- 
troxide by carbon tetrachloride under the proper con- 
ditions before applying the catalytic procedure elimi- 
nates interferences due to electrolytes and the few 
other elements (iodine and ruthenium) that catalyze 
the reaction. 
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THE CHEMISTRY OF OXYGEN FLUORIDE 
(I) A STUDY OF THE OF,-FERROCYANIDE 
REACTION 


(Publication No. 5369) 


John Leo Sheard, Ph.D. 
University of Minnesota, 1953 


A complete, quantitative investigation of all phases 
of the reaction between OF, and ferrocyanide solu- 
tions is reported. Qualitative data with respect to 
some other iron cyanide complexes is also included, 

On the basis of experimental results, it is sug- 
gested that the major reaction involved is that of 
simple oxidation of ferro- to ferricyanide, with up to 
95% yields being found, Pressure data and iodimetric 
analyses of the gas mixture in contact with the fer- 
rocyanide solution indicate that the reacting ratio of 
OF, to ferrocyanide is 1:2, The unusual nature of this 
result, in terms of the usual 4 electron transfer as- 
sociated with the reduction of OF2, is examined and 
discussed, | 

Of major emphasis, however, is the isolation and 
identification of that component which causes the so- 
lution resulting from the OF2-ferrocyanide reaction to 
be wine-red in color. Detailed directions for the sep- 
aration and purification of this component, using the 
spectrophotometer as a guide, and either absolute 
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alcohol-ether or a Cd(NOs)2 solution as separation 
agents, are given, However, the yield of pure prod- 
uct obtained is never greater than 1/2% in terms of 
the original amount of ferrocyanide used, 

The sodium and potassium salts of the red-colored 
component, when removed from solution, are found to 
be purple hygroscopic powders, the potassium salt 
prohibitively so, In aqueous solution they both give 
wine-red solutions with characteristic maxima at 515 
m wand 380 mand a minimum at 415 m4, in the ra- 
tio of 1:0.30:0,56, 

Complete elucidation of the chemical properties 
of the product indicates that it is the oxidized form 
(Felll-containing) of an easily reversible system, and 
that the reduction product depends upon the pH of the 
solution, The complex is reduced by NaOH and de- 
composed by acids, Aqueous solutions are relatively 
stable, however. 

Preparation of the iron pentacyano aquo complexes 
and comparison of them with the product are included, 
and the comparison indicates the nonidentity of the 
three, 

Complete details, of possible general application, 
are given for determination of Fe and CN~ content, as 
well as for determination of equivalent weights, iodi- 
metrically, in acid and neutral solution, Attempts at 
obtaining an equivalent weight in terms of KMnO, are 
also outlined, Directions and results obtained when 
the alkaline reduction product is titrated with the 
original product are included, 

More specifically, analysis reveals that the prod- 
uct contains 17.3% Fe, 41.5% CN”, and has an equiv- 
alent weight of 164 towards I” in acid solution, and 
324 in neutral solution, The neutral reduction ap- 
parently involves a 2 electron transfer, The product 
also reduces KMnQu, but the results are not stoichio- 
metric, 

A discussion of various postulates concerning a 
possible formula for the compound on the basis of an- 
alytical and chemical evidence is given, On the basis 
of this evidence, it is suggested that the red-colored 
component is a bimolecular complex with a peroxy 
bridge capable of cleavage. More specifically, the 
formula NagF'e(CN)5-O.-Fe(CN);.6H20 is suggested. 

Other methods of preparation of this complex are 
investigated, It is found that O, will also give this 
product, but that F, will not. Neither OF, reacting 
with acid or basic solutions, nor with solid ferrocy- 
anide, will give the product, 

Future possible areas of investigation are indi- 
cated, 
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THE EFFECT OF ALKYL-SUBSTITUTED 

PHENOLIC ADHESIVES ON THE BONDING 
OF DOUGLAS FIR VENEER 


(Publication No. 5283) 


John K. Guiher, Ph.D. 
Michigan State College, 1953 


The purpose of this investigation was to determine 
the effect of four variables on the shear strength of 
Doublas fir plywood. These variables were: (1) vari- 
ation in phenolic resin adhesive formulations, (2) ad- 
dition to adhesives of walnut shell flour in different 
percentages, (3) influence of specific gravity of ve- 
neer, and (4) effect of time intervals between bonding 
and testing plywood. 

Douglas fir veneer, one-eighth inch in thickness, 
was used in this experiment, The veneer was condi- 
tioned in a lumber dry kiln to an average moisture 
content of seven percent and sawed into four by five 
inch sheets. The sawed veneer sheets were divided 
into four equal portions, each lot representing the 
quantity to be bonded into plywood with each of the 
four phenolic type resins used in this study. The ve- 
neer sheets in every lot were segregated into four 
specific gravity groups. 

The adhesives used in this experiment were formed 
by reacting with formaldehyde, alkyl-substituted phe- 
nol compounds obtained from commercial sources, 
The catalyst used in the reactions was ammonium hy- 
droxide, The resins thus obtained included phenol- 
formaldehyde, m-cresol-formaldehyde, 3,5-dimethyl- 
phenol-formaldehyde, and m-ethylphenol-formaldehyde, 
These resins were adjusted to 65 percent resin solids 
content, and then divided into quarter portions, Por- 
tion one of each resin was not modified, Walnut shell 
flour in percentages of 10, 20, and 30 was mixed with 
portions two, three, and four, respectively, of each 
resin, 

The analysis of variance indicated that the highest 
plywood strength was obtained with m-cresol-formal- 
dehyde resin, followed by phenol-formaldehyde and 
m-ethylphenol-formaldehyde resins, Plywood bonded 
with 3,5-dimethylphenol-formaldehyde resin showed 
the lowest strength. 

The statistical analysis of strength data of plywood 
bonded with all resins used in this investigation showed 
that the higher the specific gravity of veneer, the 
greater was the plywood shear strength. Wainut shell 
flour added to three of the resins increased their bohd- 
ing strength when it was added in the amounts of 10 to 
20 percent of the resin solids content, The shear 
strength of plywood bonded with m-cresol-formalde- 
hyde resin showed no significant increase due to the 
addition of walnut shell flour, Plywood bonded with 
three of the resins showed significant gains in shear 
strength in from nine to 16 days after bonding. Ply- 
wood bonded with 3,5-dimethylphenol-formaldehyde 
resin gained strength in 12 days, but a significant de 
crease in strength appeared in 16 days due to exces- 
sive crazing of the resin, 
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The following are the main conclusions reached: 

1, The shear strength of Doublas fir plywood 
bonded with m-cresol-formaldehyde resin, phenol- 
formaldehyde resin, m-ethylphenol-formaldehyde 
resin, and 3,5-dimethylphenol-formaldehyde resin 
decreased in the order named, 

2. Plywood strength increased with the increase 
in the specific gravity of veneer. 

3. Plywood strength increased with the addition of 
walnut shell flour in amounts of 10 to 20 percent of 
the resin solids content, 

4, Maximum plywood strength was reached in nine 
to 16 days after bonding. 


Microfilm copy of complete manuscript of 179 
pages, $2.24. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number Mic A53-801. 


ATTEMPTED DEHYDROGENATION 
OF 8 -CYCLOHEXYLALANINE AND 
B-CYCLOHEXYLALANINE DERIVATIVES 
SYNTHESIS OF O-(P-TOLUYISULFONAMIDO) 
BENZENE DERIVATIVES USED 
AS ORGANIC PRECIPITANTS 


(Publication No, 5319) 
Nicholas S, Janetos, Ph.D. 
Indiana University, 1953 


PART 1. ATTEMPTED SYNTHESIS 
OF 1-PHENYLALANINE 


The purpose of this work was an attempt to syn- 
thesize 1-phenylalanine from 1-tyrosine by the fol- 
lowing series of reactions, 


It was felt that the presence of oxygen would speed up 
the dehydrogenation procedure if it was taking place at 
a very slow rate. 


PART 2. SYNTHESIS 
OF O-(P-TOLUYLSULFONAMIDO) 
BENZENE DERIVATIVES 


A series of o-(p-toluylsulfonamido) benzene de- 
rivatives have been synthesized for use as organic 
precipitants. The compounds investigated have not 
previously been tested as precipitating reagents and it 
was hoped that a number of chelate compounds could 
be found that would be useful. 

The sulfonamides that were prepared and tested 
were made from the following amines: o-phenylene- 
diamine, o-nitroaniline, o-aminophenol anthranilic 
acid, and ethyl anthranilate. 

All of these sulfonamides were tested with the me- 
tallic ions that one generally encounters in the quali- 
tative analysis laboratory, Except for the sulfona- 
mide prepared from o-phenylenediamine, these 
compounds can be of no value as analytical reagents, 
since none of the former compounds give precipitates 
with the metallic ions under the conditions studied, 

The method employed for the preparation of these 
sulfonamides was to use a reaction similar to the 
Hinsberg reaction in which p-toluenesulfonyl chloride 
was allowed to react with the desired amine in the 
presence of pyridine. In the case of the sulfonamide 
derivative of o-phenylenediamine two methods were 
used, One method employed the use of one mole of 
the diamine to one mole of the p-toluenesulfonyl chlo- 
ride with pyridine as the solvent. The other method 
started with o-nitroaniline which was converted to the 
sulfonamide and then catalytically reduced to the cor- 
responding amine, 





1. HO-€ __S>-CicHCooH Catalyst <8 >-cicHcooH (I) 
\ “dl \ 
NH2 


NH 





<8 >-CikcHcooH Catalyst _ <__S-ckcticoor (11) 
1 ai \ 
NH2 


NH2 


The 1-form of the amine has been readily prepared 
by the hydrogenation of 1-tyrosine in the presence of 
hydrochloric acid, ethyl alcohol, water and Adams 
catalyst. In order to prepare 1-phenylalanine (II) 
from the 1-8-cyclohexylalanine (I) by the above pro- 
cedure it was necessary to dehydrogenate the latter 
compound, Numerous methods were studied to do 
this, but none of them were successful, There were 
some indications that some dehydrogenation may have 
occurred but the desired product was never isolated 
due to decomposition, decarboxylation or racemiza- 
tion of the starting compound or the product, 

The dehydrogenation procedures that were tried 
consisted of the use of chloranil in solvents, sulfur 
and metallic catalysts such as platinum and pala- 
dium. Both platinum and paladium were used in the 
customary way, as well as in the presence of oxygen, 
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ISATOIC ANHYDRIDE III: REACTIONS 
WITH PRIMARY AND SECONDARY AMINES 


(Publication No, 5305) 
Roger Powell Staiger, Ph.D. 
University of Pennsylvania, 1953 


Supervisor: E. C, Wagner 


The condensation of isatoic anhydride with primary 
and secondary amines has long been known to yield the 
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corresponding o-substituted anthranilamides, In an 
earlier investigation of the reaction of isatoic anhy- 
dride with ammonia, the authors demonstrated that 
two cleavages of the mixed anhydride may occur, con- 
currently under most conditions, and at rates to some 
extent determined by the molar ratios of ammonia to 
isatoic anhydride, yielding anthranilamide and o-ur- 
amidobenzoic acid, The extension of this study to in- 
clude primary and secondary amines was then under- 
taken and is the subject of this paper, The effects of 
changes in molar ratios of isatoic anhydride and 
amines, in temperature, and in solvents were ob- 
served, and conditions favorable to each of the reac- 
tions were therby established, As with ammonia, it 
was found with primary and secondary amines that 
both cleavages of the isatoic anhydride ring occurred, 
yielding corresponding substituted anthranilamides 
and W-substituted uramidobenzoic acids. The pro- 
portions of these products were found to vary in each 
case with the molar ratio of amine to isatoic anhy- 
dride, revealing an optimum ratio for production of 
each product in maximum amount, 

The reactions of isatoic anhydride with most pri- 
mary and secondary amines are rapid, and in most 
cases are virtually complete by the time the isatoic 
anhydride is dissolved in the mixture; the effect of 
time appears in general to be almost negligible. 

Reactions were carried out at room temperature 
as variations in temperature and in the nature of the 
solvent appeared to produce no observable changes 
in results, 

The structures of the hydrocarbon portions of the 
amines in part determine the course of the reaction 
and the nature and distribution of the products, For- 
mation of the W-substituted uramidobenzoic acids 
were favored by branching in the carbon chains of the 
aliphatic amines, 

Uramidobenzoic acids with one w -substituent 
(from primary amines) can in general be cyclized to 
the corresponding 3-substituted benzoylene ureas, un- 
less the hydrocarbon chain is long or much branched; 
W-disubstituted uramidobenzoic acids (from second- 
ary amines) are incapable of ring closure, The ur- 
amidobenzoic acids appear to be the precursors of 
the benzoylene ureas that may appear as products 
when the reaction mixtures are heated, 

Interaction of isatoic anhydride and primary 
amines serves as a good method for the preparation 
of substituted anthranilamides,w -substituted urami- 
dobenzoic acids and, from the latter, 3-substituted 
benzoylene ureas, The primary amines tested are 
methylamine, ethylamine, n-propylamine, isopropyl- 
amine, n-butylamine, tert-butylamine, allylamine, 
cyclohexylamine, benzylamine, and aniline. With 
secondary amines the products obtainable are the di- 
substituted anthranilamides and the w-disubstituted 
uramidobenzoic acids, The secondary amines tested 
are diethylamine, di-n-propylamine, piperidine, mor- 
pholine, and methylaniline, 

Fourteen uramidobenzoic acids and four 3-substi- 
tuted benzoylene ureas not previously reported were 
first prepared by these methods and are character- 
ized. Infra-red absorptions for benzoylene urea and 
for seven 3-substituted benzoylene ureas are pre- 
sented. 


The experimental section contains the detailed 
procedures used for the reaction in different solvents, 
the effect of time, temperature, and concentration on 
the reaction. 
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THE PREPARATION OF SECONDARY AMINES 
BY THE REDUCTION OF SCHIFF BASES 
WITH LITHIUM ALUMINUM HYDRIDE 


(Publication No. 5329) 


Kwang Mou Tai, Ph.D. 
Indiana University, 1953 


A new method has been developed for the prepara- 
tion of secondary amines of the N-aryl substituted 
benzhydryl type and structurally related compounds, 
The method consists of the following sequence of 
reactions: 





Ar. - C=0O+HN- Ar’ Ar,-C =N- Ar’ (I) 


H 
Arx< =N - Ar’ LiAIH, ar, -C -N - Ar’ (II) 





The Schiff bases (I) have been prepared by the con- 
densation of aromatic ketones and aromatic amines in 
the presence of catalytic amounts of anhydrous zinc 
chloride or hydrobromic acid. The method employed 
for making these Schiff bases was a modification of 
previously described procedures, 

The formation of secondary amines (II) has been 
achieved by the reduction of the Schiff bases with lith- 
ium aluminum hydride in diethyl ether or tetrahydro- 
furan, The use of lithium aluminum hydride for the 
preparation of secondary amines has been described 
previously for only one compound, and no instance has 
been found where it has been used for the preparation 
of compounds like those involved in this study, 

No systematic studies have been made by anyone as 
to the general applicability of the previously reported 
methods for the preparation of secondary amines of the 
afore-mentioned types. In this study a series of sec- 
ondary amines with varying aryl groups attached to 
both the central carbon and nitrogen atoms have been 
successfully prepared in yields of 80 to 95 percent, 
These yields are better than those previously reported. 
Among the fourteen N-aryl substituted benzhydryl-, 
fluorenyl-, and xanthydrylamines prepared in this 
study, eight have not previously been reported, 

In connection with this method of preparation, sev- 
enteen Schiff bases were prepared of which seven are 
new compounds, 

The secondary amines which were obtained in this 
study have been converted to their acetyl and phen- 
ylurea derivatives, in addition to their hydrochloride 
salts. Seven new acetyl derivatives, six new phen- 
ylurea derivatives, and eight new hydrochloride salts 
of the amines were obtained, Compounds containing 
highly steric-hindered amino groups could not be con- 
verted to their acetyl and phenylurea derivatives, 
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In preliminary studies, the optimum ratio of the 
lithium aluminum hydride to the Schiff bases has been 
found to be one hundred per cent excess above the 
theoretical amount. 

The chlorine atoms present in N-aryl group of the 
Schiff bases were not removed by the hydride even 
when the reagent was used in a large excess, 

The N-aryl substituted anthrylidenimines failed 
to give the corresponding anthrylamines by this 
method. This may be explained on the basis that 
the experimental conditions used favor the following 
type of tautomeric shift which converts the Schiff 
base into a non-reducible form. 


it ~ 


\ Y7 


| 
H-N-AR 





" 
N-Ar 
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THE PREPARATION AND PROPERTIES 

OF CERTAIN ALKOXYDERIVATIVES OF 

PART A — METHYLTRICHLOROSILANE 
PART B — VINYLTRICHLOROSILANE 


(Publication No. 5448) 


Christ Tamborski, Ph.D. 
University of Buffalo, 1953 


Anhydrous alcohols were reacted with methyltri- 
chlorosilane and vinyltrichlorosilane according to the 
general reaction: 


RSiCls + 3 R’OH + 3 CsHsN— RSi(OR’)s + 3 CsHsN-HC] 


With methyltrichlorosilane the compounds prepared 
and percent yields obtained are as follows: R’ = 
methyl (only case where pyridine was not used), 21.0; 
ethyl, 36.5; propyl, 46.9; i-propyl, 63.6; butyl, 60.0; 
s-butyl, 58.8; i-butyl, 76.3; t-butyl, 58.5; amyl, 23.1. 

For vinyltrichlorosilane the compounds prepared 
and the percent yields obtained are as follows; R’ = 
methyl, 42.0; ethyl, 60.1; propyl, 77.5; i-propyl, 73.1; 
butyl, 64.4; and amyl, 44.7. 

A number of siloxanes were obtained in the above 
reactions. Their formation is attributed to the follow- 
lowing set of reactions: 


3 ROH + RSiCl,~ RSi (OR), + 3 HCl 
ROH + HCl ~ RC1 +H,.O 
2 RSi(OR), + H,O > [ RSi(OR),|,0 + 2 ROH 
By using pyridine, it was believed that the hydrogen 


chloride gas would react with the amine forming the 
salt, instead of with the alcohol forming water which 


would be detrimental to the yield. From the results 
obtained, pyridine is not as good an acceptor of hy- 
drogen chloride as could be desired for siloxane for- 
mations have taken place in certain members even 
though the amine was present, 

Chlorination of methyltrichlorosilane was accom- 
plished with two chlorinating agents, sulfuryl chloride 
and chlorine. In the former case chloromethyltri- 
chlorosilane was obtained and with the latter chlo- 
rinating agent, trichloromethyltrichlorosilane was 
obtained. This compound was converted to the tri- 
alkoxysilane derivative by reacting with anhydrous 
ethyl alcohol. The reaction of sodium ethoxide on 
trichloromethyltriethoxysilane caused cleavage of the 
C-Si bond. 

Addition of chlorine and bromine to vinyltrichloro- 
silane was accomplished as shown in the equations: 


CH2=CHSiCl; + Cle CHeCICHCISiCls 
CHe=CHSiClk + Bre + Cle 
~CH2eCICHCISiCl, + CHzBrCHBrSiCls; 


The addition of bromine to vinyltrichlorosilane re- 
quired the presence of chlorine for without it, bro- 
mine would add to the double bond only in minute 
quantities. 

Dehydrohalogenation of the following type com- 
pounds was performed, CH,2XCHXSiCl, and CH,XCHXSi 
(OC, H;),, where X is either chlorine or bromine. The 
a , 8 -Dihalotrichlorosilanes could easily be con- 
verted to the ethylester by reacting then with anhy- 
drous ethyl alcohol. The same reaction could be car- 
ried out with thea, chlorovinyltrichlorosilane, 

Vinyltriethoxysilane formed the disiloxane on re- 
fluxing with water. 

Beta-elimination occurred when @ ,f, dichloro- 
ethyltriethoxysilane was reacted with sodium ethoxide, 
This reaction is in accordance with the theory of beta- 
elimination as presented by Whitmore and his co- 
workers. 


1. L. Sommer, G. Goldberg, E. Dorfman and F. 
Whitmore, J. Am. Chem. Soc., 68, 1083 (1946). 
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THE EXTENSION OF THE REFORMATSKY 
REACTION TO NEW TYPES OF COMPOUNDS 


(Publication No, 5248) 


Norman William Thomas, Ph.D, 
University of Illinois, 1953 


Introduction 

Owing to its great synthetic value, the Refor- 
matsky reaction has been the subject of much study. 
However, despite numerous investigations, many as- 
pects of the reaction remain to be explored. Some of 
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the lesser known types of behavior give promise of 
synthetic and theoretical value. 

The original purpose of the present investigation 
was a Study of the possibility of an intramolecular, 
conjugate Reformatsky reaction, The compounds se- 
lected for study, however, necessitated a knowledge 
of the behavior of aryl a-bromoesters, aryl o-bro- 
mothioesters, anda@-bromoacyl-N-substituted ani- 
lides in the Reformatsky reaction. Since this infor- 
mation was not available, an investigation of com- 
pounds of this type was made, Furthermore, neither 
intramolecular Reformatsky reactions nor intermol- 
ecular, conjugate Reformatsky reactions had been in- 
vestigated extensively so that a study of these aspects 
of the problem was also undertaken, 


Discussion of Results 

The Reformatsky reaction with benzaldehyde and 
phenyl, p-chlorophenyl, and p-tolyl bromoacetates 
proceeded normally, After dehydration with phospho- 
rus pentoxide, the corresponding aryl cinnamates 
were obtained in yields of 20% to 53%; these products 
were contaminated with small amounts of the aryl al- 
locinnamates as shown by the presence of an absorp- 
tion band at 790 cm.~*, characteristic of the cis con- 
figuration, in the infrared spectra. The same aryl 
bromoacetates reacted with mesitaldehyde in the Re- 
formatsky reaction to yield mixtures of 2,4,6-tri- 
methylcinnamic acid (7-22%) and the Reformatsky 
adducts which were identified as 2,4,6-trimethylcin- 
namic acid after dehydration and hydrolysis. 

Phenyl bromothioacetate and benzaldehyde re- 
acted in the presence of zinc, and after dehydration 
and hydrolysis, cinnamic acid was obtained in an 
overall yield of 30%. 

N-Methylbromoacetanilide reacted normally with 
both benzaldehyde and mesitaldehyde under Refor- 
matsky conditions to yield the corresponding B -hy- 
droxy-f -aryl-N-methylpropionanilides in yields of 
57% and 53%, respectively. 

The intramolecular Reformatsky reaction of 2- 
bromoacetoxybenzaldehyde with zinc failed; however, 
a 40% cleavage of the ester to salicylaldehyde was 
noted. On the other hand, the intermolecular Refor- 
matsky reaction with 2-bromoacetoxybenzaldehyde, 
ethyl w@ -bromopropionate, and zinc was successful. 
After treatment with concentrated sulfuric acid at 
room temperature for 48 hours, the Reformatsky 
product was identified as 3-methylcoumarin, The in- 
tramolecular Reformatsky condensation of 2-bromo- 
acetoxybenzaldehyde was successful when carried out 
in the presence of an equimolar amount of anhydrous 
zinc bromide, From the reaction mixture 26% of 
coumarin, 9% of trans-o-coumaric acid, and 65% of 
salicylaldehyde were obtained, 

The Y -bromocrotonate of salicylaldehyde, per- 
haps contaminated with its allylic isomer, was shown 
to undergo an intramolecular Reformatsky cycliza- 
tion in the presence of anhydrous zinc bromide. The 
reaction product, 3-vinylcoumarin, was obtained in a 
yield of 35%. 

An attempted intramolecular, conjugate Refor- 
matsky cyclization with 2-bromoacetoxychalcone 
failed, but no attempt was made in the presence of 





zinc bromide. It was similarly noted that benzil and 
ethyl a ,a@ ’-dibromoadipate did not react under Refor- 
matsky conditions in the absence of zinc bromide, 

The attempted intermolecular, conjugate Refor- 
matsky reactions did not result in 1,4-addition, In 
many cases bimolecular reduction was observed, 
Thus, p-chlorobenzalcetodurene, ethyl bromoacetate, 
and magnesium and benzalacetodurene, ethyl chloro- 
acetate, and magnesium gave 4,4-bimolecular reduc- 
tion products of the chalcones rather than 1,4-addition, 
Similarly o-methoxybenzoyldurene, ethyl chloroace- 
tate, and magnesium gave the coupled product, 2,2’- 
diduroylbiphenyl, and an unidentified oil but as far as 
was ascertained no product corresponding to methoxyl 
displacement by the Reformatsky carbanion, When 
ethyl bromoacetate and zinc were employed with me- 
sitalacetomesitylene, with o-methoxybenzoyldurene, 
with benzalacetodurene, and with 1-mesitoyl-2-me- 
thoxynaphthalene, unreacted ketones were isolated 
from the reaction mixtures, In the case of benzal- 
acetodurene, ethyl bromomalonate, and zinc a small 
amount of 4,4-bimolecular reduction product was ob- 
tained in addition to unreacted benzalacetodurene, 

The use of thea ,a ’-dibromodicarboxylates in the 
Reformatsky reaction has recently been studied.’ 
Chalcone, ethyla ,a’-dibromoadipate, and zinc gave 
a trace of 4,4-bimolecular reduction product, but the 
greatest part of the reactants were isolated unchanged, 


1, W. Treibs and G, Leichssenring, Chem. Ber., 
84, 52 (1951). 
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NEW APPROACHES TO THE SYNTHESIS 
OF PYRIDOXIN 


(Publication No. 5389) 


Homer Robert Williams, Ph.D. 
Stanford University, 1953 


A study was made of the possibility of preparing 
an intermediate for the preparation of pyridoxin by 
the condensation of methyl 8 -aminomethyl- Y-methoxy- 
butyrate with ethyl pyruvate as indicated in figure 1, 

The new compounds, Y -acetoxy-8-nitromethyl- 
butyrate, Y -acetoxy-f -nitromethylbutyronitrile, and 
ethyl Y -methoxy-8-nitromethylbutyrate, were pre- 
pared and the reduction of these compounds was in- 
vestigated. The catalytic reduction of the nitromethyl 
compounds gave a well-defined product only in the 
case of ethyl Y-methoxy-f8-nitromethylbutyrate, which 
yielded B -methoxymethyl-?Y-butyrolactam. 

The action of methanol and hydrogen chloride con- 
verted B -methoxymethyl-¥-butyrolactam to the hy- 
drochloride of methyl B -aminomethyl-¥-methoxybu- 
tyrate. The base-catalyzed condensation of the latter 
compound with ethyl pyruvate gave a polymeric ma- 
terial or 8 -methoxymethyl-7-butyrolactam, depend- 
ing on conditions. The expected pyridoxin interme- 
diate was not isolated. 
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A study was made of the possibility of prepar- 
ing pyridoxin by the reaction of ammonia with suit- 
ably substituted &-acetylfurans, as indicated in fig- 
ure 2, 

An attempt was made to prepare the ethyl ester of 
furan-3,4-dicarboxylic acid through a series of re- 
actions based on ethyl formylsuccinate. The product 
which was obtained was apparently 4-carbethoxy-3- 
diethoxymethyl-5-ethoxy-2-ketotetrahydrofuran, a 
new compound, A satisfactory synthesis for the 
ethyl ester of furan-3,4-dicarboxylic acid was de- 
veloped by modifying a known synthesis based upon a 


ROC CH,OR NHs 
nal J NH,Cl 
0 O 


CH2OR 


HO 


CHs 
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Consideration was given to possible reasons for 
the failure to obtain pyridoxin from the reaction of 


3,4-bis(acetoxymethyl)-2-acetylfuran with ammonia, 
It was proposed that the reaction of ammonia with 
3,4-bis(methoxymethyl)-2-acetylfuran might afford a 
means of overcoming the inherent difficulties in this 
conversion, 
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Diels-Alder reaction of furan with the ethyl ester of 
acetylenedicarboxylic acid, 

By a modification of the usual procedure for lith- 
ium aluminum hydride reductions, the ethyl ester of 
furan-3,4-dicarboxylic acid was reduced to 3,4-bis 
(hydroxymethyl)furan, a new compound. The reaction 
of this compound with thionyl chloride failed to give 
the expected 3,4-bis(chloromethyl)furan, but instead 
yielded a sulfur and chlorine-containing compound, 

A crystalline compound was unexpectedly obtained 
by the reaction of 3,4-bis(hydroxymethyl)furan with 
aqueous sodium hydroxide. This phenomenon was not 
investigated, 

In a series of new reactions, acetic anhydride re- 
acted with 3,4-bis(hydroxymethyl)furan to give 3,4- 
bis(acetoxymethyl)furan, which, in the presence of 
zinc chloride, reacted with acetic anhydride to yield 
3,4-bis(acetoxymethyl)-2-acetylfuran, 

The optimum conditions for the conversion of 2- 
acylfurans to 3-hydroxypyridines were studied, and a 
mechanism for this reaction was proposed, 

A study was made of the reaction of 3,4-bis(ace- 
toxymethyl)furan with ammonia under the conditions 
employed for the reaction of 2-acetylfuran with am- 
monia, but the reaction failed to give pyridoxin, 

An investigation of the effect of reaction conditions 
on pyridoxin indicated that the minimum reaction con- 
ditions led to considerable decomposition but that 
some of the pyridoxin survived this treatment, 

An attempt was made to prepare 2-acetyl-3,4-bis 
(methoxymethyl)furan from 3,4-bis(methoxymethy]l)- 
furan, but the latter compound failed to undergo 
Friedel-Crafts acetylation. 


AROMATIC ELECTROPHILIC SUBSTITUTION 
BY HYDROGEN: PART I. ACID-CATALYZED 
DECARBONYLATION OF AROMATIC ALDEHYDES 
PART Il, ACID-CATALYZED DECARBOXYLATION 
OF METHOXYBENZOIC ACIDS 


(Publication No. 5301) 


Roland Edgar Zahler, Ph.D. 
University of Washington, 1953 


Aromatic aldehydes well provided with electron- 
releasing substituents (o- and p- alkyl, hydroxy, or 
methoxy groups) undergo decarbonylation in hot strong 
acids, The reaction is an aromatic electrophilic sub- 
stitution of the formyl group by hydrogen; carbon mon- 
oxide is a product, Rates of decarbonylation of the 
aldehydes in acid-water mixtures were determined by 
gasometric and spectrophotometric methods, 

Apparent relative reactivities of aromatic alde- 
hydes in 60% perchloric or sulfuric acid are: 2,4,6- 
Trimethoxy- and 2,4,6-trihydroxybenzaldehyde (most 
reactive) >> 2,4,6-trimethylbenzaldehyde > 4,2,6- 
and 2,4,6-hydroxydimethylbenzaldehydes, 

To explain rate variations in different acidic sol- 
vents, the participation of solvent species in the rate- 
determining step was postulated. The mechanism: 
ArCHOH* + HAj + Yj ——> products is discussed in 
some detail. 

Relative reactivities of the 2,4,6-trialkylbenzalde- 
hydes are in the order: 2,4,6-triisopropylbenzalde- 
hyde > 2,4,6-triethylbenzaldehyde > 2,4,6-trimethyl- 
benzaldehyde. The rate differences arise from energy 
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rather than entropy factors and can be explained on 
the basis of steric effects. 

Basicities of the aldehydes are in the order: 
2,4,6-Trimethoxybenzaldehyde (most basic) > 2,4,6- 
trihydroxybenzaldehyde and 4-hydroxy-2,6-dimethyl- 
benzaldehyde > 2,4,6-trialkylbenzaldehydes > 2-hy- 
droxy-4,6-dimethylbenzaldehyde. 

2,4,6-Trimethoxybenzoic acid and 2,6- and 2,4- 
dimethoxybenzoic acids decarboxylate in acid solu- 
tions to give the expected methoxybenzenes, The 
relative decarboxylation rates in 59.6% sulfuric acid 
are: 2,4,6-Trimethoxybenzoic acid (most rapid) > 
2,6-dimethoxybenzoic acid > 2,4-dimethoxybenzoic 
acid, 

Rates of decarboxylation of 2,4,6-trimethoxyben- 
zoic acid in 1-60% perchloric acid and of 2,6-dime- 
thoxybenzoic acid in 40-70% sulfuric acid were de- 
termined by a spectrophotometric method, The rate 
parallels the concentration of conjugate acid 
ArCOOH;* (unimolecular mechanism), Results in 
various mineral acids indicate that solvent species 
participate in the reaction, Several decarboxylation 
mechanisms are discussed, 

Decarbomethoxylation of methyl 2,4,6-trimethoxy- 
benzoate and methyl 2,4,6-trihydroxybenzoate, if it 
occurs, is extremely slow compared to decarboxyla- 
tion of the corresponding acids, 


Microfilm copy of complete manuscript of 208 
pages, $2.60. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-808. 


CHEMISTRY, PHYSICAL 


IONIC SOLVATION ENERGIES 
(Publication No, 5127) 


Richard Willoughby Alec Attree, Ph.D. 
Princeton University, 1950 


A general discussion of the factors influencing 
ionic solvation is given, It is concluded that the elec- 
trostatic interactions and Pauli repulsive forces, to- 
gether with special effects in some instances, largely 
determine solvation energies of the mono- and bi-va- 
lent positive ions, 

A model which is expected to be quite general is 
set up. It includes the principal interactions given in 
the discussion, The energy of solvation depends es- 
sentially on the radius and charge of the ion, on the 
geometry, polarizability and permanent dipole mo- 
ment of the solvent molecules and on the dielectric 
constant of the solvent. Equations for the solvation 
energy have been derived assuming four and six sol- 
vent molecules in the first layer, General methods 
for obtaining values of the parameters occurring in 
these equations are discussed, The equations are 
used to calculate the hydration energies of a number 
of mono - , bi - , and tri - valent positive ions, The 
results are compared with experimental values 


obtained from data in the literature; and the agree- 
ment is good. 

Hydration energies and standard electrode poten- 
tials for the monovalent ions of the first transition 
series are calculated, It is found that these ions are 
unstable in aqueous solution because they will dis- 
proportionate to the metal and the divalent ion, In 
addition some of them are able to decompose the 
water, 

A brief discussion of the tendency for complex 
formation is given. The dissertation concludes with 
a discussion of the validity of the method developed. 
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A STUDY OF THE AQUEOUS SOLUTIONS 
OF THE POSITIONAL ISOMERS 
OF SODIUM DODECANESULFONATE 
AS COLLOIDAL ELECTROLYTES 


(Publication No, 5291) 


Marion Besserman, Ph.D. 
University of Washington, 1953 


It was of interest to compare the values of the 
critical micelle concentrations of the positional iso- 
mers of sodium dodecanesulfonate with that of the 
primary compound and to examine these values in 
light of the two most widely accepted theories of the 
micelle, Therefore the positional isomers of sodium 
dodecanesulfonate were prepared, The critical micelle 
concentrations of aqueous solutions of these salts were 
determined by conductimetric titration and also by 
titrations in which the dye, pinacyanol chloride, was 
used as the indicator. 

To prepare the sodium dodecanesulfonates, the 
appropriate sodium sulfinates, which had been pre- 
pared from the suitable bromides, were oxidized with 
aqueous sodium permanganate, according to a modi- 
fication of the method described by Braun and 
Weissbach,’ 

The appropriate bromides were prepared from the 
suitable alcohols using a modification the method re- 
ported by Kornblum and coworkers.” The alcohols 
used in the preparation of the bromides were pre- 
pared using a modification of the method in “Organic 
Syntheses.”*? Of the five secondary sodium dodecane- 
sulfonates, only sodium 2-dodecanesulfonate was ob- 
tained in the crystalline form, it and the other four 
isomers were crystallized as the barium salts. 

The barium salts were converted to the sodium 
salts in solution by the addition of a solution of sodium 
sulfate. These solutions were then used in the de- 
termination of the critical micelle concentrations, 

It was found that as the ionic group is moved away 
from the terminal position toward the center, the 


‘critical micelle concentration increases, and the de- 


crease in conductivity becomes less marked, 
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Except for sodium 1-dodecanesulfonate the data 
when treated according to the method of least squares 
leads to the equation: 


log cmc = 0.095(P) - 2.017 


Except for sodium 1-tetradecyl sulfate the data 
for the positional isomers of sodium tetradecyl] sul- 
fate reported by Winsor“ leads to the equation: 


log cmc = 0,140(P) - 2.775 


where cmc is the critical micelle concentration in 
moles per liter and P is the position of the ionic 
group. It is of interest to note that if P is set equal 
to zero then the above equations fit the data for the 
primary compounds, 

It does not seem possible to make a decision be- 
tween the spherical and the cylindrical models of the 
micelle by means of the effect of the position of the 
ionic group on the critical micelle concentration, 
since by making a few assumptions both of the models 
can be made to fit the data, 


1, Braun and Weissbach, Ber. 63, IIB, 2836 (1930), 


2. Kornblum, Lichtin, Patton and Iffland, J. Am. 
Chem. Soc. 69, 309 (1947) 

3. Blatt, “Organic Syntheses,” Collected Volume 
2, p. 323, John Wiley and Sons, New York (1943). 

4. Winsor, Trans. Faraday Soc. 44, 463 (1948). 
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THE THERMAL CIS-TRANS ISOMERIZATION 
OF TRANS-ETHYLENE, dz 


(Publication No, 5254) 


John Edward Douglas, Ph.D. 
University of Washington, 1952 


Part One 

1, The exchange and hydrogenation reactions of 
ethylene and acetylene have been studied on nickel 
and palladium catalysts at temperatures from -80° C, 
to 300°C, 

2. Exchange occurred between ethylene molecules 
on a nickel catalyst in contrast to previously pub- 
lished work denying such exchange. This result sup- 
ports the occurrence of dissociative mechanisms, 

3. The results are discussed in terms of theories 
which have previously been proposed for these reac- 
tions. It is suggested that the actual process may be 
a composite of the several mechanisms, 

4. The addition of deuterium to acetylene ona 
nickel-kieselguhr catalyst yields predominantly cis- 
ethylene, dz at -80°C. 

5. The products of addition of an Hz-D2 mixture to 
acetylene at -80°C, are unaltered if the mixture is 
pre-equilibrated before reaction, This indicates that 
the mechanism of hydrogenation must be one which 
involves the scrambling of hydrogen atoms on the 
catalyst and does not involve addition of molecular 


hydrogen. The nature of the half-hydrogenated state 
leading to ethylene production is specified, 

6. Acetylene self-hydrogenates on nickel, the 
principal product being ethylene. This indicates de- 
hydrogenation of acetylene to a carbon complex upon 
adsorption, 

7. The exchange of acetylene with itself was in- 
vestigated, 


Part Two 

The cis-trans isomerization of trans-ethylene, d, 
has been studied from 450°C, to 550°C. over a pres- 
sure range from 0.9 cm. Hg to 31 cm, in two quartz 
reactors. The rate is pressure dependent over the 
entire range investigated. The rate in the smaller of 
the two reactors is higher than that in the larger; this 
is attributed to wall effects in the smaller reactor, 

The isomerization observed at 0.9 cm. in the large 
reactor is believed to be a first order, homogeneous 
reaction with little contribution from sensitized iso- 
merization processes or heterogeneous reaction, The 
increase in rate with pressure is attributed to the 
fact that the system is in the unimolecular fall off re- 
gion and to sensitized isomerization processes which 
become more important at high pressures, 

Propylene and small amounts of higher polymers 
are formed during the isomerization in amounts rang- 
ing from 0.1% at high temperature and low pressure 
to about 5% at low temperature and high pressure. 
These products differ from results of previous 
studies in Pyrex vessels in which butene was the 
principal polymer. The sensitized isomerization is 
caused by decomposition of the propylene or by free 
radicals associated with its formation. These proc- 
esses may be both homogeneous and heterogeneous, 

The activation energy for the isomerization at 
0.9 cm. is 61.3 kcal. and the frequency factor is 
3.2 x 10 sec.~'. In the smaller reactor the activa- 
tion energy is lower and decreases with increasing 
pressure, 

The activation energy of 61 kcal, has been identi- 
fied with the energy of state N’ of ethylene (i.e., the 
singlet diradical in the 90° position). This gives a 
lower limit of 130 kcal. for the state Z’. The energy 
of the state V (90°) can be placed at roughly 121 kcal. 
from the preceding values if 52 kcal. is taken for T 
(90°) as estimated from spectroscopic data. 

The heat necessary to open the double bond in 
ethylene to the singlet diradical is 61 kcal. 
D(CH.CH2-H) is -100 kcal, D(CH2-C Hz)(N’) is < -61 
kcal. or < -47 kcal, depending on whether D(CH2-H) is 
taken as <-87 kcal. or <-80 kcal. respectively, 
D(CH2=CHz2) is <-122 kcal. or <-108 kcal., also de- 
pending on D(CH2-H). 
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SOME STUDIES OF THE REACTIONS 
OF URANIUM OXIDES WITH HYDROGEN, 
OXYGEN AND WATER 


(Publication No, 5302) 


Daniel M, Gillies, Ph.D. 
University of Pennsylvania, 1946 


Supervisors: Martin Kilpatrick 
and F’, B. Brown 


The experimental work described was done at the 
S.A.M. Laboratories in the Columbia University Di- 
vision of War Research, under Contract W-7405-Eng- 
00 with the Manhattan District of the U.S. Army En- 
gineers Corps. The purpose of the work was to obtain 
information that would be useful in predicting changes 
that might occur in uranium oxides maintained for 
long periods of time at temperatures between 30 and 
300 C, in the presence of water, hydrogen, oxygen 
and hydrogen peroxide, 

The reactions of excess hydrogen and excess oxy- 
gen with water slurries of UsOs were studied at 100- 
300°C. The rates of these reactions appeared to fit 





an equation of the form --9) = kp"(1-x)®, where x 


is the fraction of the U** or U** which has been re- 
duced or oxidized, respectively, at time t, and nis 
the order of the reaction with respect to the reacting 
gas, The empirical exponent 6 was thought of as a 
measure of the decrease of the available solid sur- 
face with time. The oxidation reaction appeared to be 
first order with respect to oxygen, and the value of 8, 
for the particular oxide preparation used, was 3.7. 
The activation energy was about 13,000 cal. The 
value of 8 for the reduction reaction, using the same 
oxide sample, was 15, The activation energy was 
about 10,000 cal. Under 14 atmospheres of oxygen the 
oxidation reaction was 76% complete in 2 hours at 
250° C.; under 16.5 atmospheres of hydrogen the re- 
duction reaction was only 5.5% complete in 2 hours 

at 250° C. 

The thermal decomposition of UO,°2H,O in the 
presence of liquid water, giving hydrated UO, and 
oxygen, was studied as a function of temperature. At 
61° C. the reaction was detectable but very slow; at 
100° C, the half life was about 400 hours; at 185°C. 
the reaction was 99% complete in 1 hour. The acti- 
vation energy was about 30,000 cal, 

The thermal stability of the hydrates of UO, in the 
presence of liquid water was investigated, The dihy- 
drate was stable up to at least 61°C., the transition 
to monohydrate occurring between 61 and 77°C, The 
monohydrate was then stable up to at least 265°C. At 
300° C. slow transition to the hemihydrate occurred, 
At 350° C. a well-crystallized hemihydrate was 
formed, 

Previously unreported polymorphic forms of the 
hydrates appear to exist. Two forms of the dihydrate 
were found, At least two forms of the monohydrate 
were found, one with orthorhombic symmetry and an- 
other which was thought to exhibit triclinic symmetry. 
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ABSORPTION AND FLUORESCENCE 
OF STYRENE VAPOR 


(Publication No, 5447) 


John Vincent Morgan, Ph.D. 
University of Buffalo, 1953 


A tentative assignment is offered for the long wave- 
length absorption of styrene vapor, Bands have been 
observed at low vapor pressures in a region hitherto 
considered continuous, The fluorescence spectrum is 
interpreted as having its origin in the zero vibrational 
level of the excited state. This is not the vibrational 
level directly excited. Assuming that collisions alone 
are responsible for the loss of energy, it can be cal- 
culated from the kinetic theory of gases that the lower 
limit of the lifetime of the excited state is 107° sec- 
onds, This is unusually long since no known selec- 
tion rule makes the transition forbidden, The elec- 
tronic states involved in the transition are either both 
A' or both A", Ten fundamental frequencies are found 
active in the ground state, nine in the excited state. 
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A ROTATIONAL ANALYSIS 
OF THE HYDROGEN SULFIDE SPECTRUM 
IN THE REGION 7700 CM™ 


(Publication No. 5259) 


Girard Lanterman Ordway, Ph.D, 
University of Washington, 1952 


The quadratic expression for the unperturbed vi- 
brational levels of hydrogen sulfide given by Allen, 
Cross, and King’ permits the prediction of the posi- 
tion of bands previously unobserved, The (ngnz7n5) = 
(120), (210), (030), and (300) bands should lie in the 
region from 7500 to 7900 cm™. The (120), (300) and 
(210), (030) pairs meet the criterion for Darling-Den- 
nison interaction’, and the positions predicted from 
the quadratic expression will be split apart. 

About two hundred lines have been observed in the 
spectrum of hydrogen sulfide between 7480 and 7880 
cm™*, The absorption has been analysed as due to 
three levels of the interacting Darling-Dennison pairs 
(120), (300) and (210), (030). The constants obtained 
were for (120), Vo = 7576.3 cm~, A*=9.97, B*=8.54, 
C*=4,55 cm™’; for (030), 9 = 7751.9 cm™, A*=10.08, 
B*=8,.52, C*=4,.54 cm™; and for (300), V 9 = 7779.2 
cm~, A*=9.80, B*=8,68, C*=4.57 cm™’. 

The (210) band, expected to be very weak, may be 
coincident with the (120) band and have approximately 
the same moments, 

The spectrograph used has a twenty-one foot focal 
length concave grating on a modified Eagle mount 
which provides automatic focusing at all wave lengths, 
The detecting element was an uncooled lead sulfide 
cell, and amplification of the signal was accomplished 
with an amplifier tuned to the chopping frequency of 
the incident beam, 
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A carbon arc was used as the light source, and 
the absorption cell was a modified White multiple- 
reflection cell, It is made from a copper tube 17 feet 
long and 10 inches in diameter and holds 10 moles of 
gas at one atmosphere. The mirrors are coated with 
an evaporated gold film. The absorption path was 
through 140 feet of H2S at one atmosphere plus 42 feet 
of atmospheric path, 

An attempt was made to measure the spectrum of 
hydrogen selenide with the same spectrograph, but no 
absorption could be detected with 70 atm-ft of path. 

The Coriolis interaction between the antisymmet- 
ric stretching and the symmetric bending fundamen- 
tals was considered in an effort to explain the inten- 
sity anomalies observed in the fundamentals, The 
very simple model chosen is inadequate to account 
for the observed effects, but it shows that there is an 
appreciable interaction between the o and 6 funda- 
mentals even though they are quite far apart. 


1. H. C. Allen, P. C. Cross, and G., W. King, J. 
Chem. Phys. 18, 1412 (1950). 

2. B. T. Darling and D. M. Dennison, Phys. Rev. 
57, 128 (1940). 
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THE KINETICS OF THE DIFFUSION 
FLAME REACTION BETWEEN SODIUM VAPOR 
AND SOME FLUORINATED METHYL HALIDES 


(Publication No. 5298) 


John Francis Reed, Ph.D. 
University of Washington, 1953 


Using the Polanyi diffusion flame technique, the 
kinetics of the reactions between sodium vapor and 
CH;Cl, CH,FC1, CHF,Cl, CF,Cl, CH,;Br and CF,Br 
were studied, In order to interpret the experimental 
data obtained from the observation of the fluorescent 
flame, the hydrodynamic equation of continuity was 
applied to the flow system and several aspects of the 
flow examined, The results of the treatment give 
quantitative interpretation to Heller’s criteria and 
further amplify the nature of the boundary conditions, 
The solution for the rate constant of the overall re- 
action derived from the treatment gives a value lower 
than that of other workers, The treatment is general 
and may be applied to flow systems in which diffusion 
from a spherical or point source into a medium mov- 
ing with a constant velocity and depletion by reaction 
are characteristic of the system, Another innovation 
in this work was correction of.the data for radical 
reactivity with the sodium, From the rate constants, 
activation energies were calculated using the usual 
approximation that the steric factor is unity and the 
collision cross-section is 3.5 x 107*° cm.” The re- 
sults are tabulated below. 


Halide 
Act, Energy 


CF,HCI 
11.1 


CF;Cl 


10,1 11.2 


CFHLI 


Included in the measurements were the coefficients 
of viscosity of some gases, Those not previously re- 
ported are listed below. 


Halide CF;Cl CFH,Cl CF;Br CF.HBr 


nN 25°C.x10 139.621.1 113.1-1.1 145.5-0.9 129,5-2.0 


Mass spectral patterns at 70 volts for pure fluoro- 
methyl chlorides were tabulated, 

The conclusion drawn from the kinetic studies is 
that the C-Cl bond dissociation energies for all the 
above compounds lie within about 2 kcals., of that of 
CH,;Cl, with that for CF;Cl probably less than that of 
CH;Cl. Further, it is concluded that the C-F bond 
dissociation energies for all of the radicals resulting 
from the sodium reactions with the parent and sub- 
sequent species are less than 122 kcals, 
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CATALYTIC ACTIVATION 
OF THE CARBON-HYDROGEN BOND 


(Publication No, 5179) 


Maurice Morgan Wright, Ph.D, 
Princeton University, 1952 


The catalytic activation of the carbon-hydrogen 
bond has been studied through the deuterium exchange 
reactions of methane and ethylene on active platinum 
and nickel catalysts. Whereas majority opinion has 
held the activation of C-H bonds to be very slow it is 
concluded from the present results that it is essenti- 
ally a rapid process. The slowness of the exchange re- 
actions of methane is attributed to the initially dif- 
ficult dissociative adsorption as CHs plus H. The 
subsequent dissociation of CHs on the catalyst surface, 
ultimately to adsorbed carbon and hydrogen atoms, is 
exceedingly rapid. It is suggested that the adsorption 
of methane is slow because the configuration which it 
must assume, that is, the activated complex, involves 
a large decrease in entropy. Proceeding up the series 
through ethane, propane, and butane the entropy of 
activation becomes less negative and adsorption rates 
increase, Thus, in exchange with deuterium corre- 
sponding reaction temperatures are, approximately, 
240°, 120°, 80°, and 60°, Ethylene, on the other hand, 
through the 7 electrons of its double bond, is able to 
enter the chemisorbed state easily, with practically 
no energy of activation, and exchange very rapidly 
with deuterium even at -78° C, For these reasons the 
possibility of effecting a rapid catalytic exchange be- 
tween methane and water vapour at about 100° C, is 
held to be remote, 

The exchange reaction between methane and deu- 
terium-enriched water vapour has been investigated 
in a flow system between 80° and 184° C., on platinized 


CH,Cl CF;Br CH, Br 
10.9 4.7 6.6 
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charcoal and on a nickel-chromia preparation con- 
taining 80% Ni, both industrial catalysts. Methane 
was analysed for deuterium by combustion in oxygen 
and measurement of the density of the water which 
forms. The exchange reaction is very slow. At 184° 
C. and space velocities as low as 330 per hour ex- 
change was less than 1 percent of equilibrium. 
The equilibrium constant for the reaction 


has been calculated from spectroscopic data, It is 
0.61 at 180° C., with a very small temperature de- 
pendence, A measurement of the normal abundance 
of deuterium in methane, in this case tank methane 
supplied by the Matheson Company, reported 0,0121 
atom %D. This is the value expected if isotopic 
equilibrium has been established between natural 
methane and natural water at 0.0150 atom %D. 

The methane-methane-q exchange first studied 
by Morikawa, Benedict, and Taylor on 15% nickel- 
kieselguhr has been re-examined on nickel-chromia 
with the aid of the mass spectrometer, The experi- 
ments were performed in a static system at 100” to 
260°C. First-order kinetics were obtained for the 
disappearance of CD, and the appearance of CDsH and 
CD2H2. The results have been interpreted in terms 
of consecutive reactions, CD3H approaching its equi- 
librium concentration relatively faster and CD.H>2 
relatively slower than CD,. This indicates that dis- 
sociation of an adsorbed methyl, 


CHs, ads 


—- 
ds Ck wus +H 


is slower than the recombination, 


CHs. ds +Boas ~? CH, 

so that two primary adsorption steps are involved in 
the formation of a CD2H2 molecule, An activation en- 
ergy of 20.9 kcal. was obtained for the disappearance 
of CDa, in good agreement with the 19 kcal, of Mor- 
ikawa. It is associated with dissociative adsorption 
of methane as the rate-controlling step in this reac- 
tion, The specific activities of the 15% nickel-kie- 
selguhr and 80% nickel-chromia, based on nickel 
content, are found to be nearly equal despite differ- 
ences in preparation, 


Fourteen measurements of the equilibrium 
CDs + CD He Psi 2C DsH 


between 140° and 255°C. compare as follows with the 
theoretical result: 


Experimental 


Evidence has been obtained, through the appearance 

of deutero-methanes, for the presence of CH, CH, _ 
and CHs radicals as well as carbon in the chemisorp- 
tion of methane on a nickel surface, and the adsorption 
equilibrium, 

CH; +H 2 


CH. =— CHe + 


2H=” CH+3HiZ C+4H 

appears to be exothermic to the right. The hydrogen 
treatment experiments have revealed a heterogeneity 
in the adsorption of carbon which is a function of its 
temperature of formation and its time on the catalyst 
surface, Some is rapidly removed as methane as low 
as 100°C. whereas complete removal requires several 
hours at 400°C, 

In the hydrogen treatment of surface residues an 
exchange reaction was followed between deutero- 
methanes originating as CD, etc., fragments on the 
catalyst surface and the molecular hydrogen, Four 
measurements of the equilibrium constant of 


CH, + HD <— CHsD + Hoe 


were obtained. The result at 253°C. is 2.93, within 
6 percent of 3.11 calculated from spectroscopic data, 
Ethylene-deuterium exchange has also been studied 
on nickel-chromia, in a closed circulating system. 
The reactions were so rapid, however, that experi- 
ments were restricted to -78° C. at which temperature 
the half-time of the addition reaction was about 4 min- 
utes on 30 mg. of catalyst. Whereas this reaction has 
always been written as an exchange in which deutero- 
ethylenes as well as HD enter the gas phase, the pres- 
ent results, at -78°C., indicate that only the hydrogen 
is freely adsorbed and desorbed, that the addition re- 
action leading to deutero-ethanes is faster than the 
desorption of ethylene, The exchange, therefore, is 
written as 


CoH a dc + Da, > C2HD. ac + HD, 


As the temperature is increased the reaction 


C + —> C.H,D +HD 
2H, , De, 2 Hg g g 


is expected to become more important, 

The specific activity of this nickel-chromia prep- 
aration for ethylene hydrogenation is shown to be at 
least eleven-fold (possibly twenty-fold) greater than 
Beeck’s nickel films. The contention that a reduced 
catalyst such as the promoted iron synthetic ammonia 


Theoretical Classical 











Equilibrium constant at 250°C. 
Temperature dependence, A H,, cal. 


Extrapolated to 466° C, the experimental result is 
2.15 in close agreement with 2.17 reported recently 
by Kemball. 

In the course of the methane exchange experiments 
catalyst poisoning by deposition of carbonaceous ma- 
terial was observed, These surface residues have 
been studied through their interaction with hydrogen. 


2.13 1,92 2.67 
+14 +321 _ 


catalyst is less active than a clean evaporated metal 
film, because reduction of the former is incomplete, 
is therefore held to be poorly founded, 

A number of experiments are suggested for clari- 
fying points raised in this work, and for extending re- 
search in the field of hydrocarbon exchange reactions 
on metal catalysts. 
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ECONOMICS AND THE CONCEPT OF JUSTICE 
(Publication No, 5132) 


Barnett Sanford Eby, Ph.D. 
Princeton University, 1951 


The dissertation is an inquiry into the origins and 
nature of justice with the aim of finding a concept of 
justice which will be helpful in dealing with economic 
problems, 

The opening chapter deals with origins going back 
to the Code of Hammurabi and the Old Testament Law 
and Prophets, The chapter is entitled “Hortatory 
Justice,” for these sources exhort men to obey pre- 
cepts which were already firmly established as just, 
They make no attempt at a critical analysis of the 
concept of justice, 

The classical writings of the Greek and Roman 
philosophers and moralists are treated next as they 
attempted to rationalize or idealize the traditional 
mores, The source of much of the later thinking on 
the subject of justice is here uncovered, but it is 
found that all of the classical writers were lacking in 
definiteness. The work of sharp, critical evaluation 
still remained to be done. 

A brief summary of the New Testament treatment 
of justice is given before moving on into the history 
of jurisprudence in the Roman and English law, Re- 
ceived notions of justice still held the field, 

Chapter V deals with the ecclesiastical concept of 
justice which prevailed during the Mediaeval period. 
There is still little evidence of critical work having 
been done, 

With the political upheavals of the 17th century 
men such as Harrington, Hobbes, and Locke, began to 
ask the questions that challenged the ancient tautolo- 
gies sharply and opened the door to fruitful discus- 
sion, 

The Utilitarians built upon this foundation and 
based our classical economics upon the concept of 
justice as being the embodiment of social utility. A 
social group hammers out its concept of justice on 
the anvil of experience. Thomas Huxley reinforced 
their positions by developing an evolutionary theory 
of the concept of justice, 

Chapter IX deals with Immanuel Kant’s critique of 
the notion that justice grows out of man’s experience 
in avoiding pain and finding pleasure, He sought the 
origin of the principle of justice in the mind anteced- 
ent to sensations of pleasure or pain, The chapter 
closes with Friedrich Nietzsche’s sharp criticism of 
Kant, 

In Chapter X there finally emerges the recognition 
that there are two main strands of thought in all this 
discussion about justice. One of them is to the effect 
that justice calls for equality among men, the other 
insists upon reward according to performance, Fresh 
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examples are brought forward to show how these two 
strains of thought are intertwined in the concept of 
justice. 

A full-scale attempt is then made to base justice 
upon the principle of reward according to perform- 
ance, The supreme effort is found in the work of 
Frank Knight as he makes a case for the justice of the 
free market. When the attempt ends in disappoint- 
ment a review is made of the efforts to introduce the 
principle of equality as a counter-balance or even a 
substitute. The work of the Socialists and Commu- 
nists is studied in this connection, 

The final conclusion is that justice is a dichoto- 
mous concept containing two contradictory and mu- 
tually irreconcilable principles, the notion of equality 
and that of reward according to performance, His- 
torically, man’s thought about justice has swung in an 
uneasy orbit marking out an ellipse about these two 
foci, Some compromise position must always be found 
which will not do violence to either principle, and 
each generation must make a fresh approach to the 
problem as the institutional pattern changes, The 
paper closes with a specific application of the findings 
to the problem of justice in taxation. 

If you will, this concept of justice was the law that 
was written upon the hearts of men antecedent to any- 
thing written upon tables of stone or scrolls of papy- 
rus, We are here trying to get at justice as it is in 
itself in the hope that there may be more of sober 
reasonableness and less of inflamed passion in the 
discussion of economic problems. 
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LOCATIONAL ECONOMICS 
AND THE GRAIN TRADE AND FLOUR MILLING 
INDUSTRY OF BUFFALO 


(Publication No, 5450) 


Paul Emmett Sweeney, Ph.D. 
University of Buffalo, 1942 


I. Purposes of the Study 

Part I, which deals with the theory of location of 
industries has these objectives: (1) to trace the de- 
velopment of theories of location; (2) to present an 
exposition of contemporary locational economics, and 
(3) to evaluate current theories of location, Part II, 
dealing with the grain trade of Buffalo, aims: (1) to 
present a quantitative study of the grain movement at 
the Port of Buffalo, particularly since 1920; (2) to de- 
termine the cause of the drastic variations in the vol- 
ume of grain traffic during the 1930’s, and (3) to indi- 
cate what factors in the grain trade are likely to be 
of crucial importance in the future, Part II, which is 
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concerned with the development of the flour-milling 
industry in the United States, aims: (1) to trace the 
migration of the industry, and (2) to analyze the lo- 
cational forces which have caused these migrations. 
Part IV, which has to do with the flour-milling indus- 
try of Buffalo, has as objectives: (1) to trace the his- 
torical development of the industry in Buffalo; (2) to 
analyze the locational forces which account for the 
growth of Buffalo as a milling center, and (3) to in- 
dicate what locational questions are crucial to the 
future of the industry in Buffalo. 

The general objective of the study is to appraise 
the applicability of contemporary locational eco- 
nomics to an industry such as flour-milling, which 
uses agricultural raw materials and distributes its 
finished products over wide market areas, 


II. Conclusions 

Locational economics requires further develop- 
ment in respect to methods of analyzing locational 
forces in terms comprehensive enough to weigh all 
locationally significant spatial and economic char- 
acteristics which they may possess, Specifically, the 
area spatial concept requires extension to many 
problems where the older “point” concept still holds 
the field, 

A means is requisite of resolving the dilemma 
created in locational economics by classifying indus- 
try locationally as belonging either to the “producing- 
area-of marketing points” group, or to the “produc- 
ing-points-of-market area” group. In this study a 
new “producing-area of marketing-area” concept is 
suggested as deserving full consideration, 

In the Buffalo flour-milling industry, the railroad 
transport factor has, on the whole, been an adverse 
locational influence, The system of through railroad 
rates has tended to favor milling at western centers 
rather than at intermediate points such as Buffalo. 

The lake transport factor has been a strongly fa- 
vorable influence in the Buffalo milling industry. The 
break in lake-canal and in lake-rail transport routes 
at Buffalo attracts intermediate processes with a 
transport orientation such as flour milling. Location 
at a break in transportation saves one handling. The 
junction of various transportation routes at Buffalo 
increases the volume of traffic and reduces handling 
charges, In addition, competition between lakes, ca- 
nals and railroads lowers transportation charges. 

To the extent that the Buffalo flour-milling indus- 
try is dependent on Canadian wheat as raw material, 
it contains an element of instability, Canadian wheat 
areas are shifting westward and becoming tributary 
to Pacific coast ports rather than to Great Lakes 
ports. Moreover, the Canadian export grain move- 
ment is being increasingly influenced by political 
factors such as those which found expression in the 
Import Duties of 1932 establishing British preferen- 
tial tariff treatment of Empire wheat. 

Locational economics is adequate for the expla- 
nation of the narrower aspects of the location of the 
Buffalo milling industry such as the effects on loca- 
tion of transport differentials between raw materials 
and product; it is inadequate for the explanation of the 
broader relationships between raw material areas, 
processing points and market areas, 
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ECONOMICS, COMMERCE-—BUSINESS 
ECONOMICS OF THE 
DEPARTMENT STORE MARKET 


(Publication No. 5441) 


Charles Perry Bliss, Ph.D. 
University of Buffalo, 1953 


It is the aim of this study to examine a large sec- 
tor of the retail market — the department store mar- 
ket — and to bring out as clearly as possible the na- 
ture of competition therein, Because the department 
store carries such a variety of merchandise and com- 
petes with so many other types of retail stores it is 
felt that the working out of the problems facing the 
department store will also in large part set forth the 
general characteristics of retail competition. 

The thesis is divided into two sections, Section I 
outlines the size of the department store market and 
sets forth some of the demand and supply character- 
istics important to an understanding of that market, 
While it is chiefly the physical commodity which is 
wanted, some retail service is essential in effecting 
a sales transaction, The retail commodity in short is 
a two-part good; there is a merchandise component 
and a service component, It is therefore pertinent to 
inquire into the determination of the kind, quantity, 
and quality of the services demanded and supplied. 
The direction of demand is also often determined by 
the need for credit or delivery or the prestige of a 
brand or store name, Part of the study, then, is con- 
cerned with an analysis of the extent to which and the 
conditions under which a service can be separated 
from a good, 

The first section closes by setting forth the manner 
in which the market is segmented into types of retail 
outlets (chain stores, ownership groups, independents), 
Merchandise is moved from the suppliers to the con- 
sumers through different channels and an effort is 
made to show that in some ways it is the channel 
through which goods reach the retail market that de- 
termines the nature of competition. The integrated 
or direct distribution channel represented by the chain 
and large scale retail organizations competes with 
the groups of semi-independent and specialty stores 
whose stocks reach them via central buying offices or 
other intermediaries in the channel, 

Section II has to do with more specific competitive 
aspects of the market place, The determinants of 
price and the nature of non-price competition are 
treated with special reference to department stores 
but the analysis applies to any large scale retail firm 
which is organized by departments. The tendency for 
the various types of stores to sell the goods carried 
by other types of stores (intertype competition) is then 
Studied in conjuction with setting forth the various 
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patterns of competition relative to the degree of dif- 
ferentiation of the service and/or the good, 

A summary, which concludes the study, contains 
also some brief comments concerning the counter- 
vailing power possessed by the large scale retail or- 
ganizations and the problem of free consumer choice, 
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THE MARKETING OF CONSUMER SERVICES 
(Publication No, 4976) 


Ward James McDowell, Ph.D. 
State University of Iowa, 1953 


Services marketing, with certain exceptions, is 
largely ignored in contemporary marketing literature, 
This investigation is concerned with classifying serv- 
ices and gathering, recording and analyzing data 
dealing with the performance of functions incident to 
the marketing of services. The study is limited to 
three classes of consumer services: maintenance 
and repair services, personal services and financial 
and risk management services, The methodology 
consists of a functional analysis of the marketing ac- 
tivities of one industry from each of the three service 
areas named above, The laundry industry was chosen 
from the maintenance and repair services area, the 
barber industry from personal services and property 
and casualty insurance agents from the financial and 
risk management area, 

In this study, services are classified as: 


I. Non-Commercial Services 


II, Commercial Services 
A. Facilitating Services 
B. Services Marketed as Such 
1, Consumer Services 
a. Professional services 
b, Public utility services 
c. Maintenance and repair services 
d, Financial and risk management 
services 
e, Amusement services 
f. Rental services 
g, Personal services 
2. Industrial Services-(Same as II, B, 1, 
above) 

The most significant marketing weaknesses of 
service industries are the lack of marketing-minded 
owners or managers and data concerning their mar- 
keting activities. There is evidence of recognition of 
these weaknesses in all three of the industries 
studied, Trade association executives are largely 
responsible for this recognition and for many market- 
ing aids that have been and are being developed for 
their industries, The American Institute of Launder- 
ing is particularly strong in this respect in the field 
of maintenance and repair services. This is, toa 
large extent, the result of the growth of many 


laundries into large-scale service institutions and the 
consequent impact of this large-scale activity on the 
industry. In the property and casualty insurance field, 
associations of insurance companies, individual com- 
panies and the National Association of Insurance 
Agents in conjunction with its state associations are 
instrumental in the preparation of much of the avail- 
able material concerning the marketing of property 
and casualty agents’ services, The Associated Master 
Barbers and Beauticians of America is the organiza- 
tion in its field which has undertaken the dissemina- 
tion of marketing information to its members, Very 
little data concerning the marketing of barber serv- 
ices are available at the present time, however. 

The problems encountered in these services in- 
dustries in the performance of the marketing functions 
of merchandising, selling, assembling and standardi- 
zation are quite similar to those encountered in the 
marketing of tangible consumer goods. The laundry 
industry has placed considerable emphasis on the func- 
tions of merchandising, selling and standardization and 
is cognizant of the importance of assembling. Prop- 
erty and casualty agents are concerned with assem- 
bling and selling and are aware of the other two func- 
tions mentioned above, Selling and standardization 
receive the most attention in the barber industry al- 
though there appears to be some recognition of the 
merchandising function, 

The functions of buying, traffic management, stor- 
age, risk management and financing are important to 
services marketing, but it is in these areas that the 
major differences between the marketing of services 
and the marketing of tangible goods are found, In the 
service fields, production and consumption are si- 
multaneous, but it does not follow that the so-called 
functions of physical handling, such as storage and 
traffic management, have no place in the marketing of 
services, On the contrary, certain aspects of these 
functions are of particular importance in services 
marketing, 

Because of the nature of services, the solution of 
many of the marketing problems of these industries 
lies in an analysis of the proper degree of emphasis 
to be placed upon certain marketing functions, The 
service areas are an important segment of the econ- 
omy and are worthy of increased attention by the mar- 
keting economist, 
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ECONOMICS, FINANCE 
THE UNITED STATES 
INCOME TAX TREATY PROGRAM 


(Publication No, 5316) 


Blaine M. Gordon, Ph.D. 
Indiana University, 1953 


Partl. Background 
of the Income Tax Treaties 

The U. S. Government has negotiated a series of 
income tax treaties with most of the Western Euro- 
pean countries as well as the British Commonwealth 
nations, Other negotiations are in process with coun- 
tries around the globe. The purpose of these tax 
treaties has been the minimization of double taxation 
of income and the prevention of tax evasion as one of 
a series of steps to reduce tax and other legal bar- 
riers to international trade and investment, 

Since adoption of the income tax in 1913 the U. S. 
has been confronted with the possibilities of double 
taxation of income received from or going abroad. 
The Revenue Act of 1921 instituted a tax credit 
whereby the recipients of income from abroad were 
permitted to offset income taxes paid to the source 
countries against their U.S, tax liabilities, This 
privilege was subject to certain limitations that re- 
duced its effectiveness and permitted double taxation 
in some instances, 

Other countries attempted to meet the problem of 
burdensome multiple income taxation of ‘the same in- 
come through tax treaties which provided for alloca- 
tion of income between nations, The League of Na- 
tions studied the problem in conjunction with private 
business organizations and drew up model income 
tax conventions, 

The U. S. Government at the urging of various 
groups in and out of government undertook the nego- 
tiation of income tax treaties to meet some problems 
of burdensome taxation which the tax credit device 
did not completely solve, The purpose of the disser- 
tation is to examine the outstanding income tax trea- 
ties of the U. S., to compare them with the provisions 
in the Internal Revenue Code and the model conven- 
tions of the League of Nations and to evaluate their 
economic significance to the taxpayers and govern- 
ments involved, 


Part 2. General and Administrative 
Provisions 

Provisions common to all the treaties are ex- 
amined and analyzed, These include the establish- 
ment of uniform definitions of terms, the retention of 
the tax credit device and the continued liability of 
American citizens for full U. S. taxes despite rate 
and other concessions granted non-resident aliens, 
Provisions for administrative cooperation between 
the fiscal administrations of the treaty countries are 
described in detail and compared with the model con- 
ventions, 


Part 3. Investment Income Provisions 
The treatment of interest, dividends and capital 


gains income in each of the treaties is analyzed, The 
rationale of the rate concessions on investment in- 
come is questioned in the light of the effect on inves- 
tors and the treasuries of the countries concerned, 


Part4, Business Income Provisions 

The detailed provisions regarding the taxation of 
business profits and tangible and intangible royalties 
in each of the treaties is examined in relation to the 
existing law of each of the countries and in relation to 
the economic objectives of the U.S. 


Part 5. Personal Income Provisions 


This section deals with the special tax relief af- 
forded by the treaties to businessmen, exchange pro- 
fessors, and students as well as other groups. 


Part 6. Conclusion 

An evaluation of the income tax treaty program is 
undertaken, The merits and shortcomings of existing 
treaties are presented together with proposals for a 
bolder use of the income tax treaty device as an eco- 
nomic weapon correlated with our general foreign 
policy. Alternative to the bold approach, suggestions 
are made for more effective development of income 
tax treaties within the limitations of a technical fiscal 
operation, 
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THE LEVEL OF THE FEDERAL 
PERSONAL INCOME TAX EXEMPTION 


(Publication No. 5361) 


Dale C. Marcoux, Ph.D. 
University of Minnesota, 1953 


The personal income tax exemption is primarily a 
device for the achievement of equity in personal in- 
come taxation. A possible secondary function is to 
serve as an instrument of fiscal policy for counter 
cycle influence through level manipulation. 

The objective of the thesis is to appraise the $600 
per capita federal personal income tax exemption in 
its accomplishment of the tasks which it is designed 
to perform. 

Measurement tests which were applied showed the 
present exemption as achieving both desirable and un- 
desirable equity effects, with the desirable contribu- 
tion much the stronger. Progression in effective 
rates, the freeing of some income from taxation, and 
the recognition of family size as a factor in deter min- 
ing ability to pay taxes, are all equity achievements 
traceable to the present exemption. 

The major equity defect discovered was the failure 
of the exemption to free the same standard of living 
from taxation for all taxpayers. The present exemp- 
tion frees a different standard depending upon family 
size. The existing federal exemption was tested 
against budgets that had been prepared by specialists 
for different size families. 
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The economic effects of manipulating the level of 
the exemption will be revealed through consumer ex- 
penditures, Changes in the tax burden and effective 
rates resulting from level manipulation indicate that 
purchasing power in the hands of the lower income 
classes can be expanded or contracted with precision 
by raising or lowering the exemption, Similar re- 
sults could probably be achieved in. most instances 
through rate changes with less disrupting of existing 
administrative machinery and without interfering 
with the equity objective of exempting a subsistence 
standard of living. | 

© 
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THE ROLE OF SUBSIDIES 
IN FARM-MORTGAGE CREDIT 


(Publication No, 5370) 


Solomon Sinclair, Ph.D. 
University of Minnesota, 1953 


Analysis of the farm-mortgage credit situation in 
the United States prior to 1917 reveals certain defi- 
ciencies in the existing long-term credit facilities 
providing this type of credit, Most important among 
these were: immobility of capital particularly to 
areas remote from centres of capital accumulation; 
high relative interest rates and other costs on farm 
mortgages; great variability in the interest rates by 
areas; and the short term for which farm mortgages 
were written, Believing that these conditions im- 
posed serious handicaps to the development and prog- 
ress of the agricultural industry, the federal govern- 
ment sponsored and created the federal land bank 
system as a specialized farm mortgage credit agency. 

The federal land banks were designed to meet the 
problems of long-term credit by several means, 
Through the instrument of the farm loan bond farm 
mortgages were standardized for investment pur- 
poses, Legal provisions established a maximum 6 
per cent interest rate and provided for rates uniform 
throughout the country. It also provided for long- 
term mortgage loans repayable on an amortized plan, 
To assist the banks in carrying out these provisions 
and meeting their objectives certafn subsidies were 
provided, These were in the form of interest-free 
Capital, tax-exemption and payment of certain admin- 
istrative costs, 

The federal land banks were created as coopera- 
tive institutions to provide farm-mortgage credit on a 
business basis. During the economic depression of 
the 1930’s, however, they were utilized as channels 
for the administration of certain government relief 
programs, These were in line with policies designed 
to overcome the deflationary processes of the period, 
In this connection the banks were associated with, 
and assisted by the Federal Farm Mortgage Corpo- 
ration and involved further subsidies, 

The land banks have been seriously criticized on 


the grounds of enjoying special privileges through sub- 
sidies, The value of the subsidies, to the extent that 
they are calculable, is of considerable magnitude. The 
contribution by the land banks to farm-mortgage credit 
structure and policies, however, also is great. They 
served to make credit more readily available and on 
reasonable terms in the less developed and higher 
risk farm areas of the country during their entire ex- 
istence, During the 1930’s when many farmers 
throughout the country were facing foreclosure of 
their mortgages, or bankruptcy through delinquencies 
in other debts the banks with the Federal Farm Mort- 
gage Corporation carried much of the load of refinanc- 
ing. By thus extending credit to large numbers of 
farmers the benefits of lower and uniform interest 
rates and long-term repayment periods were extended 
to many farmers at a period when such terms were 
very helpful. Furthermore, the banks were leaders in 
the development of more scientific land appraisal 
methods as well as in the terms of mortgage lending, 

The federal land banks did not exert the influence 
on all lenders with respect to lending policies and 
practices that may have been expected of them. Their 
greatest influence was upon the life insurance com- 
panies, centralized agencies like the land banks, The 
local lenders, such as commercial banks and indi- 
viduals, were affected to a far lesser degree insofar 
as their loaning practices are concerned, The ex- 
planation for this seems to lie in the qualitative dif- 
ferences in the loan services provided by the various 
lenders, Thus in the longer run the benefits flowing 
from the federal land banks have gone mainly to their 
own borrowers, To the extent that life insurance 
companies were influenced by the banks their bor- 
rowers also benefited, 

In the light of experience it is suggested that the 
subsidies to the federal lank bank system were nec- 
essary to develop this type of credit agency. To the 
extent that the system aided in promoting agriculture 
in terms of national welfare the subsidies can be 
justified. 
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The extent to which economic resources have, in 
modern times, been exploited in war has varied in 
both directions, though there is probably a long-term 
upward trend, The most obvious feature of the history 
of wartime product maximization, however, is the 
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succession of relatively long periods of alternately 
increasing and decreasing intensities of maximiza- 
tion, Although the thoroughness with which resources 
are applied to military ends is but one of the factors 
determining the destructiveness of warfare — the most 
important additional factor being the degree of tech- 
nological development — there is a broad historical 
parallel between the extent of economic maximization 
in time of war and military power. 

The undulating pattern of development in these 
areas can be delineated clearly in modern Western 
history. The modest extent of product maximization 
in the mercantilist era gave way to a more intensive 
effort culminating in the Napoleonic Wars. At the 
same time, the pattern of warfare was shifting from 
a defensive, deliberate and not overly dangerous sort 
of chess game to a more intense, large-scale form of 
destruction, The peak represented by the Napoleonic 
Wars was also a turning point as shifting social, po- 
litical and economic conditions brought about a cen- 
tury of international peace, interrupted only by minor 
conflicts of fairly short duration, This state gave 
way, in the twentieth century, to a new period of in- 
creasing intensity of warfare and wartime product 
maximization which brought with it two of the most 
devastating wars in history and the development of 
the means of even greater destruction. 

The general lack of effective economic organiza- 
tion in wartime which characterized most of the 
mercantilist period can be traced to the combination 
of weak central government and population in whom 
feeling of nationalism were only beginning to stir. 
One aspect of the weakness of the state was a con- 
stant shortage of funds, a condition which inevitably 
became acute in time of war, At the same time, the 
absence of any popular willingness to sacrifice for 
the nation made it virtually impossible to secure sub- 
stantial quantities of men and materials without the 
money to pay for them, These conditions were at- 
tributable, in good measure, to the recent background 
of feudalism and the newness of the national state as 
a political entity. 

These two impediments to product maximization 
in the mercantilist period were reduced in stature by 
the end of the eighteenth century. The development 
of new financial devices and the improvement of old 
ones helped to relieve governments of their chronic 
shortage of cash, Most important were the extension 
of the use of private credit, as in the case of the es- 
tablishment of the Bank of England, and the broader 
use of government fiduciary issues, at least ona 
temporary basis in emergency. Along with these de- 
velopments, there was a notable growth in the extent 
of popular participation in national affairs, exempli- 
fied dramatically in the French Revolution. Under 
these new conditions, it was possible to achieve 
greater popular sacrifice, thus reducing the need for 
money or making possible a greater utilization of re- 
sources with the same amount of funds, 

After the Napoleonic Wars there was a reversal of 
trend and a period of relative peacefulness, broken 
only by small wars which never presented serious 
problems of product maximization, These character- 
istics of the nineteenth century can be attributed 


largely to the rising philosophy of liberalism, tinged 
as it was with strong elements of pacifism and inter- 
nationalism, Even in such an atmosphere, however, 
there were those who were more pessimistic and de- 
voted their energies to the question of building up 
military power, largely through peacetime prepara- 
tion. Chief among these were the economists of the 
German militarist school whose economic policy, in 
contrast to liberalism, was permeated with consider- 
ations of the use of force, Outside of Germany little 
attention was devoted to the problems of economic 
maximization in war until the outbreak of World War I. 

In 1914 there were few who really anticipated a 
long, bitter war. Many thought it would be a short 
conflict like the Franco-Prussian War of the preced- 
ing century, because of a lack of either financial 
means or popular support for a more intensive effort. 
As it became evident, however, that the war was de- 
veloping along very different lines, the belligerents 
began to organize for a large-scale conflict. Because 
of lack of preparation, because of a “business as 
usual” attitude, and because of a lack of experience 
with the problems of large-scale warfare, effective 
exploitation of resources began to be achieved only 
toward the end of the war, and then not in countries 
like the United States where pressures were less in- 
tense, 

In an economic sense, World War II was a contin- 
uation of the war of 1914-18, In the recent war, eco- 
nomic policy repeated some of the errors of the 
earlier period but these were largely telescoped into 
the earlier days of the war, after which it went for- 
ward to produce a more intensive utilization of re- 
sources than had yet been achieved in modern warfare, 
The depression which intervened between the two wars 
had an important effect on policy in World War II in 
that it led to the development of a governmental ap- 
paratus which was especially well equipped, with less 
modification than had been required in the past, to 
deal with the problems of wartime economics, The 
most important devices by which a high level of prod- 
uct maximization was attained included effective tech- 
nique of production control as exemplified in the 
United States by the Controlled Materials Plan. 

Over the course of four centuries economic maxi- 
mization in wartime has changed from being largely 
a problem of how to raise the money to finance war to 
one in which pecuniary factors have been reduced in 
importance, and direction of goods and services 
through the economic system is the primary consider- 
ation, The change is to be accounted for largely in de- 
velopments in the field of fiscal and credit policy and 
in increased popular willingness to sacrifice for the 
national interest. Of the two, the latter is probably the 
more indispensible in any effort to achieve a high level 
of wartime product maximization, 
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ECONOMICS, THEORY 


UNION STRUCTURE 
AND INDUSTRIAL RELATIONS: A CASE-STUDY 


OF A LOCAL UNION 
(Publication No. 5157) 


Seymour Michael Miller, Ph.D. 
Princeton University, 1951 


This monograph is based on a field study of Local 
121, affiliated through a large International Union 
with the Congress of Industrial Organizations, In the 
field work, the focus of the study was shifted to an 
analysis of the impact of collective bargaining on the 
internal dynamics of the Local. A number of prob- 
lems were involved in the participant-observer rela- 
tionship, and the limitations of this approach are in- 
dicated. The formal and informal structure of the 
Local, which has contracts with 43 small firms, is 
discussed; particular attention is paid to the Walker 
Company, which furnishes much of the illustrative 
material of the monograph, 

The monograph is concerned with testing the fol- 
lowing major hypotheses and subhypotheses: 

1, The Local leaders feel that rank and file sup- 
port can be consistently gained only through improv- 
ing wages and working conditions for the membership. 

a. The concept of “voluntary association” can- 
not be supplied to Local 121. 

b. The Local members look upon the union as a 
service they are purchasing with their dues, 
and they expect to get a return on their in- 
vestment, 

2. In order to obtain collective bargaining gains 
for the membership, collective bargaining becomes 
to the Local leaders a fight for advances with only 
peripheral attention to the economic situation. 

a. Collective bargaining and grievance proce- 
dure in neither theory nor practice are sep- 
arate processes in Local 121. 

b. The function of the specialist negotiator in 
“family firms” is to siphon resentment from 
the company and its officials to the spe- 
cialist himself. 

The Local’s strategy in collective bargain- 
ing is to convince the employer of the shop 
workers’ willingness to strike. 

Local leaders pay only peripheral attention 
to the economic situation, 

Local leaders may be affected by “economic 
realities” even when they believe that they 
are ignoring them, 

3. The Local leaders become almost completely 
involved in securing collective bargaining successes 
in order to achieve “survival,” and little emphasis is 
put upon advancing their ideology. 

a. To the Local leader, success has become 
equated with staying in office. 

4, The “collective bargaining orientation,” except 
in special circumstances which are not at this time 
operative in the Local, does not stimulate rank and 
file participation in union affairs. 

a. The Local membership does not have the 


motivation necessary for full, active par- 
ticipation, 

With “the collective bargaining orientation,” 
only a limited kind of membership action is 
necessary and the Local leader need not at- 
tempt to encourage members to go beyond 
this restricted activity. 

. The basic apathy of the Local 121 members 
is a potential threat to the leaders’ survival. 
Where a deep, positive feeling about the Lo- 
cal is absent, the “Special circumstances” 
which would build solidarity in crisis periods 
are absent. 

d, The Local leaders equate formal democracy 
with functional democracy. 

These hypotheses and subhypotheses may apply to 
other unions, and an attempt is made to indicate their 
degree of generality. The implications of these hypo- 
theses for “rational, responsible” unionism are de- 
veloped. Where a “collective bargaining orientation,” 
Similar to that of Local 121’s, prevails, the possibil- 
ities of “responsibility” are slim. This situation may 
not, however, be completely unhealthy. 

The labor union is most significant to the member 
at the local union level. This monograph in essence 
attempts to see how the member’s views affect the 
leader so that the latter feels compelled to secure 
collective bargaining advances for the members. This 
“collective bargaining orientation,” in turn, is anal- 
yzed to see how it affects the process of collective 
bargaining itself, the union leader and the union mem- 
ber. 
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THE LABOR FACTOR 
IN RESIDENTIAL CONSTRUCTION 


(Publication No. 5169) 


Richard Scheuch, Ph.D. 
Princeton University, 1952 


This thesis analyzes the extent of unionization and 
the cost of site and off-site direct labor employed in 
the construction of detached single-family dwellings 
in urban and rural non-farm areas. The “social prob- 
lem” aspects of inadequate housing facilities are not 
considered; the concern in rather with housing as a 
production problem, It is recognized, moreover, that 
labor is but one factor which should be considered in 
evolving a solution to this problem, 

The thesis is based on interviews, statistical ma- 
terials, various studies of the Bureau of Labor Sta- 
tistics, testimony before Congressional Committees, 
and articles in architectural and engineering journals, 
as well as conventional secondary sources, 

It is divided into two parts, Part I includes anal- 
yses of the economics of the industry, of the types of 
builders and of the size of their operations, and of the 
factors accounting for initial construction cost, In 
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general, secondary source material is correlated to 
provide a contemporary frame of reference for the 
more intensive analysis of the labor factor in Part II. 
It is shown that labor cost, even on prefabricated 
units, usually constitutes from 30 to 40 per cent of 
initial construction cost, There are, however, great 
individual variations in this ratio, 

Part II includes estimates of the size of the labor 
force and of the extent of union organization in the 
construction industry as a whole and in the residen- 
tial sector, and analyses of: the wage rate structure 
in construction; productivity in the building trades, in 
connection with which the feasibility of incentive sys- 
tems of wage payment is demonstrated; the extent of 
formal and “silent” restrictive working rules in the 
industry; the problems resulting from the present di- 
vision of skills in the labor force; the extent of tech- 
nological change in the industry and of attempts of 
labor to restrict such change, with particular refer- 
ence to prefabrication, 

In past studies, “labor” has usually been consid- 
ered to be synonymous with “union labor” in resi- 
dential construction; moreover, prewar analyses of 
labor practices in the construction industry failed to 
differentiate between the various sectors of the in- 
dustry. In this thesis it is shown that prior to World 
War II single-family dwelling construction, with the 
exception of certain urban areas, was generally car- 
ried on in an essentially non-union milieu. Since 
1940, however, there has been a persistent increase 
in the unionization of the labor force, 

This extension of unionization has been accompa- 
nied by serious problems, as union policies and prac- 
tices were generally developed in connection with 
nonresidential or multi-family residential work, In 
many cases it appears that concessions should be 
made by the unions with respect to established work 
jurisdictions and working rules and practices on sin- 
gle-family construction work, Unfortunately, the 
economics of the industry, the history of labor-man- 
agement relations in other sectors of the industry, 
the lack of a community of interest between most 
home builders and the contractors who have tradi- 
tionally engaged in collective bargaining, the insist- 
ence of the home builders upon the inviolability of 
managerial prerogatives, and their insistence that 
the Labor Management Relations Act be applied to all 
site construction work indicate that the building 
trades unions will be forced to adopt a defensive 
rather than a constructive attitude in negotiations 
with the home builders. 

The development of a constructive union attitude 
would, in itself, have less effect than popularly sup- 
posed, While local variations prevent unqualified 
generalizations, it appears that the revision of work- 
ing rules and practices (including the “rationaliza- 
tion” of jurisdiction) would, in most cases, result in 
a maximum reduction of from 9 to 12 per cent in in- 
itial construction cost. 
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AN APPROACH TO THE STUDY 
OF THE MOVEMENT OF PERSONS AND GOODS 
IN URBAN AREAS 


(Publication No. 5203) 


Chester Rapkin, Ph.D. 
Columbia University, 1953 


TRAFFIC congestion in urban areas is wasteful and 
debilitating. Attempts to cope with the problem by the 
regulation and control of traffic and by the provision 
of new or improved facilities have aided in ameliorat- 
ing congestion, but no long-term solution has been 
reached because symptoms rather than causes have 
been treated, 

It is a basic characteristic of modern urban soci- 
ety that activities in which individuals and groups en- 
gage are spatially separated. Traffic occurs simply 
because people desire to go from one place of activity 
to another — their residence, school, place of work, a 
theatre, or a retail shop; or because goods must be 
moved from one place of activity to another — from a 
factory to a wholesaler, or from a retailer to the con- 
sumer. In order to analyze traffic, therefore, the 
movement of persons and goods must be analyzed and 
measured. 

Persons and goods move from one place to another 
because certain activities within an urban area take 
place at fixed locations. These activities constitute 
land use. Hence the movement of persons and goods is 
intimately related to land use, and the understanding 
of one requires a knowledge of the other. This dis- 
sertation is an attempt to analyze the functional rela- 
tionships between traffic and urban land use by study- 
ing the movements of persons and goods associated 
with the specialized activities of different types of 
establishments and groups of establishments. 

The second chapter of this study is devoted to a 
survey and critique of the existing methods of traffic 
analysis and some of the more important studies re- 
lating to traffic or to the movement of persons and 
goods. The following chapter (III) presents the basic 
ways in which land use relates to traffic or movement 
and constitutes the foundation upon which the remain- 
der of the study rests. Units of land use are described 
first in terms of the organization of activities within 
and among establishments and then in terms of their 
physical setting — the location of establishments in 
relation to the total pattern of land uses. Chapter IV 
is devoted to ways of describing the totality of move- 
ment, and the various forms that mass movement 
takes. But since mass movement consists of the ag- 
gregation of the movements of individuals, this chap- 
ter also contains a discussion of the factors that in- 
fluence individual decisions regarding movement. 

Operating within the structure of movement (total 
movement at any period of time) are organized sys- 
tems of movement which are functionally associated 
with institutionalized processes of business and so-’ 
cial activities, In Chapter V the various systems of 
goods and persons movement are delineated and 
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related to different types of land use and groupings of 
land uses. These systems then constitute the basic 
analytical classifications in the study of the move- 
ments of individuals and of goods in urban areas. 

Although systems of movement are related to 
various types of land uses, they are independent of 
the locations of these land uses. Chapter Videals 
with the nature of land use distribution and the ele- 
ments that are at work in producing changes in the 
land use pattern. In this chapter particular attention 
is paid to the role that the problems of goods and 
persons movement play in the determination of lo- 
cation, 

Three of the remaining chapters of the study are 
devoted to the presentation of statistical materials 
derived from an experimental field survey on the 
movement of persons (Chapter VII), on the move- 
ments of persons to and from a large centrally lo- 
cated department store (Chapter VIII), and on systems 


of goods movement in the Philadelphia Central Busi- 
ness District (Chapter IX). Here selected data on 
movement and land use are organized in conformity 
with the conceptual framework established earlier. 
The numbers themselves are not necessarily conclu- 
sive because the emphasis in the field survey was 
placed on experimental exploration of methods and 
techniques of data collecting, rather than on substan- 
tive findings. 

Chapter X is devoted to suggestions for further 
research. It also outlines in general terms how the 
conceptual framework developed in the study may be 
used to estimate the future structure of traffic in an 
urban area. 
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ACHIEVEMENT IN SHORTHAND LEARNING: 
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IN ELEMENTARY PITMAN SHORTHAND 
CONDUCTED BY THREE DIFFERENT 

METHODS OF TEACHING 


(Publication No. 5431) 


Samuel P, G. Altman, Ed.D. 
New York University, 1953 


The problem was the comparison of the achieve- 
ment in shorthand learning as measured by the trans- 
literation of shorthand notes by high school pupils 
after one year’s instruction in elementary Pitman 
shorthand carried on by three different methods of 
teaching — a traditional method, an extreme skill de- 
velopment method, and a combination method. 

Sub-problems concerned: delineating the methods; 
matching pupil groups and choosing three teachers; 
obtaining valid and reliable data; interpreting the 
data; and correlating the matching factors of intelli- 
gence quotient, spelling score, reading score, aca- 
demic vocabulary score, longhand writing score, and 
business conceptual vocabulary score with achieve- 
ment in shorthand. 

Fourteen phases were described to delineate the 
methods. 

Pupil groups were matched without statistical 
significance. 

Teachers were chosen according to seven criteria. 
Three tests of final achievement were adminis- 
tered at the end of the experiment and the results re- 

corded. 


As a result of the “*F” test for homogeneity of 
variances and the “t” test of significance for differ- 
ence between means, Test 3 was eliminated from con- 
sideration because it was not reliable. Tests 1 and 2 
were reliable. Validity was shown. 

Statistically significant correlations were shown 
between shorthand achievement (combined and aver- 
aged scores of Tests 1 and 2) and the individual match- 
ing factors of intelligence quotient (.389), spelling 
score (.578) and longhand writing score (-.256). Co- 
efficients of multiple correlation between achievement 
as a function of intelligence quotient and spelling score 
equalled .612; spelling and longhand writing scores 
equalled .755; intelligence quotient and longhand writ- 
ing score equalled .526; intelligence quotient, spelling 
score and longhand writing score equalled .796. These 
coefficients of multiple correlation were more signif- 
icant than were the coefficients of correlation between 
the individual matching factors and shorthand achieve- 
ment, 

Eleven conclusions were reached, chief among 
which were: 

1. The traditional method group performed ina 
manner superior to the combination method group. 

2. The traditional method group and the extreme 
skill development method group did not perform ina 
manner statistically significantly different from each 
other. 

3. The extreme skill development method group 
and the combination method group did not perform in 
a manner statistically significantly different from each 
other, 

4. The coefficients of multiple correlation of .755 
and .796 make it possible to predict with relatively 
high accuracy the achievement of experimental groups 
involved in the study. 

0. The traditional method group performed in a 
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manner superior to other groups of “normal” stu- 
dents who were not in the study but who were admin- 
istered the tests of achievement. 

6. The traditional method group, the extreme skill 
development method group and other groups of “high 
academic achievement” students showed no statisti- 
cally significant difference in achievement. The “high 
academic achievement” students were not in the study 
but were administered the tests. 

In the light of the data and observation of pupils, 
the investigator believes that learning best takes 
place when the goal is apparent and seemingly not too 
difficult to attain. Where two goals are present — as 
they are in the combination method — difficulty of at- 
tainment looms large in the mind of the pupil. The 
resultant confusion blocks effective learning. 
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This thesis extended the research program of the 
Bureau of Admissions Research at the University of 
Washington, First-year average grades were pre- 
dicted in the following university areas: biology, bot- 
any, chemistry, engineering, forestry, geology, home 
economics and zoology. The predictor variables em- 
ployed were: grades from six high school areas (Eng- 
lish, mathematics, foreign language, social science, 
natural science, and electives), three reading test 
scores (reading vocabulary, reading speed, and read- 
ing comprehension) from the reading comprehension 
section of the Cooperative English Test, and two aca- 
demic aptitude scores (Q and L) from the A.C.E, 
Psychological Examination, 

The study sought to determine: 

1, Whether the addition of the three reading test 
variables, to the eight predictor variables already 
employed to predict academic success at the Univer- 
sity of Washington, improves the prediction of first- 
year academic success in the ten selected areas, 

2. Whether the elaborate and time consuming 
methods commonly employed in multi-variable pre- 
diction studies can be shortened without a decrease 
in accuracy, 

3. Which of three regression equations derived by 
a shorter method gives the most accurate predictions 
in the selected areas, 

4, How accurately can first-year average grades 
in the selected areas be predicted with the eleven in- 
dependent variables employed. 





It was found that: 

1. The addition of the three reading test variables 
to the eight predictors previously employed failed to 
improve the prediction of first-year academic success 
by an appreciable amount, The standard error of es- 
timate remained essentially the same in four areas, 
was reduced by approximately .03 grade points in 
five areas, and was reduced by .10 grade points in one 
area. However, this could not be interpreted to mean 
that the ability to read rapidly and well did not con- 
tribute to success in the ten selected science areas, 
An analysis of the variance in the grades that could be 
attributed to the separate variables showed that read- 
ing compared favorably with the other variables em- 
ployed in the eleven predictor battery. When the three 
reading test scores were not included in the battery, 
the eight original variables received credit for most 
of the variance in the achieved grades that was actu- 
ally controlled by elements in reading, In other 
words, the apparent failure of reading to improve the 
prediction of first-year academic grades in the ten 
selected areas was due to the overlapping of the abil- 
ities measured by the eleven predictor variables. 

2. The use of a single set of intercorrelation co- 
efficients, rather than ten, gave comparable multiple 
correlation coefficients and predicted grades. 

The Horst Multiple Regression Method reduced the 
time required to derive the necessary regression 
equations to a fraction of that required when a partial 
correlation method was employed, In addition to re- 
ducing the time required to derive a single twelve- 
variable regression equation from an estimated four 
hundred hours to twenty hours, the Multiple Regres- 
sion Method was as accurate as was the more labo- 
rious partial correlation procedure, 

3. Although the predictor means and sigmas in the 
criterion groups differed from those for the entire 
freshman sample, the regression equations based on 
the former and the. latter were equally predictive. 

4. When an “A” grade was considered equivalent to 
4.0 grade points, a “B” 3.0, a “C” 2.0, a “D” 1.0, and 
an “E” 0.0, the sigmas of estimate, based on the de- 
rived multiple correlation coefficients and sigmas of 
the criterion groups, were distributed approximately 
as follows: three, .80 grade points; two, .75 grade 
points; two, .70 grade points; two, .60 grade points; and 
one, .00 grade points. 

The sigmas of prediction (achieved grades minus 
predicted grades) were generally less than the sigmas 
of estimate. 
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A SOURCE BOOK OF MATERIALS RELATING 
TO THE TEACHING OF MECHANICAL DRAWING 
AS A GRAPHIC LANGUAGE 


(Publication No. 5396) 


William Leal Bettencourt, Ed.D. 
Bradley University, 1953 


The purpose of this study is to gather and compile 


data of an historical nature on the cultural origins and 
development of mechanical drawing and so to make 


available to drawing teachers, background material 
not easily procurable previously which can be used to 
enrich the presentation of the subject. 

The material is presented under the headings (1) 
introduction, scope of the research involved; (2) 
drawing through the ages; (3) development of drawing 
education; (4) influential leaders in the past in the 
teaching of drawing; (5) drawing instruments; (6) 
blueprints; (7) standards and their relation to draw- 
ing; (8) influential leaders of the present; (9) a draw- 
ing classroom - charts and pictures of one which may 
serve as a guide to better classroom planning; (10) 
related data sheets - instructional aids which are 
successfully fulfilling their mission of enriching the 
subject for the student. 

Under these headings mechanical drawing is pre- 
sented as a universal language with a rich history 
and cultural background, The origins of drawing ed- 
ucation in Europe and subsequent development in the 
United States is related in some detail. 

One chapter is devoted to the biography and ac- 
complishments of men whose influence on the course 
of drawing education has been outstanding. Another 
chapter is devoted to describing new ideas and cur- 
rent trends sponsored by influential leaders of the 
present with biographical sketches of the men behind 
them. 

Drawing instruments, their evolution from ear- 
liest times; blueprints, their origins in the Herschel 
process and subsequent development in the United 
States are fully described. 

Standards, their beginnings and evolution to a 
point of keystone importance in the American mass 
production system are discussed. Particular empha- 
sis is placed on those standards now being drawn up 
for drawing classrooms by the American Standards 
Association Committee on Drafting Room Practices. 

A drawing classroom, built up through a painstak- 
ing process of experimentation over a period of 
twenty years is presented with floor plan and cuts of 
models and exhibits to serve as a planning guide. 

Related data sheets for student use are introduced 
as instructional aids which help to kindle a student’s 
enthusiasm and convey valuable related background 
knowledge. These sheets, accumulated in book form, 
may become the property of the student to keep for 
reference, as evidence of achievement, or as a mo- 
mento of high school days. 
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Interest in education is widespread today, Because 
industry is such a vital part of the American economy, 
and at the same time probably the greatest benefici- 
ary of the products of the educational system, it is im- 
portant that its direct relationships with education be 
studied. Since no comprehensive survey was found in 
the field of these direct relationships, it was believed 
that such a study would be of value. 

The purpose of this thesis was (1) to identify and to 
study the extent and nature of, and the problems in- 
volved in, the relationships which have existed between 
industry and education in the State of Connecticut since 
the turn of the Century, and (2) to indicate from an 
appraisal of the findings of the study those implications 
which may be of importance to both industry and edu- 
cation in their future relationships. This study was 
confined to Connecticut to keep it within workable lim- 
itations of time and distance. Connecticut is repre- 
sentative of the country’s industrial states and offered 
a good cross-section of industry for use in this study. 

An analysis was made of many activities involving 
education-industry cooperation and a check list of 
forty-eight items prepared. This check list was sub- 
mitted to a nationwide “jury” of some five hundred 
representative educators and industrialists in an ef- 
fort to find what items they considered most important 
for inclusion in such a study as this. The 66 per cent 
return showed twenty-nine items voted significant by 
80 per cent or more of the “jury.” 

The twenty-nine items so selected were set up in 
questionnaire form and sent to a list of 1,262 manu- 
facturing companies in Connecticut, representing 97 
per cent of the industrial employment in the State. 

Other primary sources used included: annual re- 
ports of the Secretary to the State Board of Education, 
minutes and correspondence files of the state and local 
trade associations, and interviews with educational 
and industrial leaders of the State. 

Collected data were organized chronologically 
(into the periods 1900-1918, 1919-1930, 1931-1939, 
1940-1946, and 1947-1952). The data were broken 
down into seven general categories; to wit, (1) assist- 
ance in vocational training and guidance, (2) develop- 
ing an understanding of the industrial economy, (3) 
plant visits, (4) formation of educational policy, (5) re- 
search services, (6) teaching aids, and (7) direct mon- 
etary aid, The frequency of the activities under each 
category and an analysis of them is presented. 

This study did not uncover any major specific prob- 
lems or problem areas in the relationships between 
industry and education in Connecticut, This does not 
imply that there were or are no educational problems 
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in the State; it means simply that out of the relation- 
ships established between industry and education no 
problems seem to have developed. 

The investigator believes the greatest need for 
further cooperation in Connecticut is the establish- 
ment of more and better two-way communication be- 
tween the two groups, It is further believed that the 
study indicates that industry interested itself, at least 
initially, primarily in those things which were clearly 
in its own self-interest, but that there is a growing 
indication that industry’s concept of its own self-in- 
terest has year by year expanded and become more 
and more long-range — that industry now accepts a 
definite responsibility to assist education in many 
ways — including financially, morale-wise, and 
through personal services, 

The investigator concludes with a list of possible 
areas in which industry’s enlightened self-interest 
may be manifested in the years ahead and suggests a 
list of sixteen education-industry cooperative activi- 
ties which educators, industrialists, and trade asso- 
ciation executives might try to develop and promote. 
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UNITED NATIONS MATERIALS AND INSTRUCTION 
IN PUBLIC HIGH SCHOOLS IN INDIANA 
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Indiana University, 1953 


The major purposes of this study were to deter- 
mine: (1) what materials are available for use in 
teaching about the United Nations in the secondary 
schools, (2) what use the social studies teachers in 
high schools in Indiana have made of these materials, 
and (3) the effectiveness of the materials used for 
teaching about the United Nations as evidenced by (a) 
the knowledge seniors in Indiana high schools have 
about the United Nations, and (b) an appraisal of these 
materials by the social studies teachers. 

The study was confined to 200 secondary schools 
in Indiana. This selection represented a 25 per cent 
random sampling of all the public high schools in the 
state. A questionnaire was sent to the principals of 
these schools requesting information concerning en- 
rollments, names of social studies teachers, the 
grade levels taught by these teachers, and practices 
in planning assemblies about the United Nations, 
Also, a questionnaire listing sources of United Na- 
tions materials, instructional aids, and printed mate- 
rials, was sent to the social studies teachers. The 
teachers were asked to indicate which sources and 
items were used and to give their appraisals of these. 
Further, they were requested to indicate additional 
materials which they would like to have in teaching 
about the United Nations. Also, an objective exami- 
nation about the United Nations which was prepared 
under the sponsorship of the Carnegie Endowment 


for International Peace was sent to the schools to be 
given to the senior students, 

The conclusions which have been derived from the 
findings in this study are: 

1, The materials available for teaching about the 
United Nations are diversified, relatively inexpensive 
or free, numerous, and obtainable from many sources 
for various levels of instruction. These materials in- 
clude a wide choice of printed materials, films, film- 
strips, posters, recordings and plays. 

2. Social studies teachers in Indiana secondary 
schools use relatively few of the materials which are 
available for teaching about the United Nations. 

3. Teachers judged the materials about the United 
Nations which they did use in teaching to be helpful. 

4, More instructional materials about the United 
Nations are used, and more instructional time is de- 
voted to the United Nations, in the eleventh and twelfth 
grades than in the other grades of high school. 

0. Students in the twelfth grade social studies 
classes in Indiana have only limited information about 
the United Nations. 

6. Even though the seniors in the groups of small 
schools made similar average scores on the examina- 
tion to those made by the seniors in the groups of large 
schools, the greater variations in the amount of infor- 
mation about the United Nations are found among the 
seniors in the groups of small high schools. 

7. No significant relationship was found between 
scores made by the seniors on the examination con- 
cerning the United Nations and the percentage of avail- 
able materials used by teachers in teaching about the 
United Nations. 

8. In general, only a limited number of teachers of 
social studies in Indiana have taken the initiative in 
obtaining instructional materials which are readily 
available about the United Nations. 
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The Problem and Its Importance 





The importance of plastics in our technological 
world prompted this investigation. The problem was 
to study the field of plastics in the light of utilization 
of industrial methods, materials, processes, and 
equipment by the layman with emphasis on classity- 
ing, clarifying, and synthesizing the available techni- 
cal and engineering source materials. The problem 
entailed the providing of creative, vocational and 
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avocational outlets for the layman through the me- 
dium of plastics and with minimal equipment (small, 
portable, and reasonable supplies and equipment 
which could illustrate, produce, or work plastics). 


The Background of the Problem 

Initial experiments were conducted by the inves- 
tigator at West Virginia Institute of Technology, City 
College, and Columbia University. Previous studies 
by other educators, while indicating that education 
should be extended to include plastics, relegated it to 
simple shop techniques of little more than filing and 
sanding. The investigator rejected this approach as 
insufficiently representative, and insufficiently re- 
warding, and attempted to devise new methods for 
plastic utilization, 





Procedure and Findings 

This dissertation included: (1) the history and 
socio-economic background of the plastics industry; 
(2) methods, materials, processes, and equipment of 
the industry; (3) criteria for use of plastics by the 
layman; (4) devising minimal equipment approximat- 
ing the techniques of the industry, but eliminating the 
investments (financial and space) and limitations (lack 
of opportunity for creativity); and (5) verifying the 
value of the results of the study to the layman, 

Visits to 150 plants and examination of great 
quantities of technical literature revealed that al- 
though there are hundreds of different plastics (chem- 
ical composition), with even a larger number of dif- 
ferent trade names, fundamentally, there are only 
about two dozen basic types of materials. Similarly, 
the industry has developed a great number of tools, 
equipment, operations, methods, and techniques as 
part of plastics technology, but these may be “broken 
down” into a dozen fundamental areas of processing. 

These materials and processes were utilized with 
the devised minimal equipment, and verified by sev- 
enteen experts. Fifty-nine full page plates, sketches, 
and blueprints were produced to record the results of 
the investigation, as were graphs, maps, tables, fig- 
ures, and diagrams, 





Conclusions and Applications 

~ Jt was concluded that plastics minimal equipment 
could be used: (1) as a means of keeping down pro- 
duction costs in small lots; (2) for pilot runs where 
conventional tool costs would be prohibitive; (3) for 
sounding out the market for proposed designs; (4) for 
experimental and development work where redesign 
should be considered; (5) for small production of 
scale models; (6) for industrial design studies and 
small laboratories; (7) for vocational orientation 
courses for counseling purposes; (8) for short trade 
and terminal technical courses; (9) for elementary 
and secondary uses in fine arts, industrial arts, sci- 
ence education, and trade and industry prevocational 
education; (10) for college courses in fine and indus- 
trial arts general education and teacher education; 
(11) by occupational therapists and rehabilitation 
workers; (12) as testing instruments; (13) to facilitate 
new avenues for artists and architects; (14) for indus- 
trial sales, visual aid purposes, and demonstration 





of plastic materials, products, and processing; (15) 
for the development of a hobby which might lead to a 
successful business; (16) for applications in adult ed- 
ucation; (17) for simpler processing which has been 
demanded by the plastics industry; (18) for the devel- 
opment of consumer literacy with relation to synthetic 
materials; and (19) as avenues for self-realization, 
development of skills, use of leisure, and apprecia- 
tion of industrial products. 
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MAINTENANCE OF WOOD SHOP EQUIPMENT 
(Publication No. 5397) 


Beryl M. Cunningham, Ed.D. 
Bradley University, 1952 


The purpose of this study is to produce a practical 
textbook or handbook which will enable those who use 
wood shop equipment to analyze and solve their main- 
tenance problems. Maintenance is interpreted to in- 
clude the proper adjustment and care of tools arid ma- 
chines; periodical lubrication and reconditioning of 
equipment; sharpening of cutting edges; the replace- 
ment of tools and parts; the repair of worn parts; and 
the installation of new equipment, 

The maintenance of wood shop equipment is dis- 
cussed under such headings as (1) tools used for 
sharpening — grinders, grinding wheels, oilstones, 
and files; (2) maintaining the cutting edges of tools — 
sharpening operations; (3) hand planes — maintaining 
hand planes; (4) chisels and gouges; (5) cabinet 
scrapers; (6) hand saws — selection and care, hand 
saw maintenance tools, sharpening hand saws; (7) wood 
bits; (8) miscellaneous hand tools; (9) band saws — the 
machine, band saw blades; (10) circular saws — bench 
Saws, radial saws, circular saw blades; (11) jig saws; 
(12) speed lathes; (13) jointers; (14) mortisers — the 
machine, mortising tools; (15) single surfacers; (16) 
sanding machines — belt sanders, disk sanders, coated 
abrasives used on sanding machines; (17) shapers — 
care and adjustment, shaper cutters; (18) electric mo- 
tors; (19) V-belts; (20) lubrication of machines; (21) 
installation of equipment. 

Under these headings, the principles of tool and 
machine care are clearly explained, Detailed infor- 
mational units and procedures are given for each 
maintenance job. Illustrations and tables are provided 
for class use and self-instruction. The procedure 
sheets include the steps necessary for doing mainte- 
nance jobs that are common to the various classes of 
tools and machines instead of any one particular man- 
ufacturer’s product. 

Approximately three hundred highly rated manu- 
facturers of woodworking equipment and related prod- 


ucts were selected from the Thomas Register as the 


chief source for the research material needed for this 
study. These manufacturing concerns very gener- 
ously supplied booklets, bulletins, catalogs, drawings, 





EDUCATION | 499 





maintenance sheets, pamphlets and other data on the 
care and use of their particular products. 

The bibliographies given at the end of the chapters 
include only the material supplied by manufacturers 
and by handbooks because it is supported better by 
research than by the information available from other 
sources, 

Suitable material was not available for guiding the 
woodworker in performing some of the maintenance 
jobs. In these cases experimentation was employed 
to discover a satisfactory maintenance procedure. 
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A CASE STUDY ANALYSIS OF FACTORS 
CONTRIBUTING TO THE ACADEMIC DEFICIENCY 
OF SELECTED MICHIGAN STATE COLLEGE 
STUDENTS ON PROBATION 


(Publication No, 5282) 


Beatrice Iva Fessenden, Ph.D. 
Michigan State College, 1953 


The Problem 

This was a study of a selected group of students 
on probation, Its purpose was to increase under- 
standing of the factors contributing to academic de- 
ficiency by description and analysis of the dynamics 
of the individual student in relation to his scholastic 
difficulties. By consideration of the cases as a total 
group and as sub-groups the study sought further to 
determine whether these students had characteristics 
in common which might have significance for insti- 
tutional procedures used to assist academically de- 
ficient students. 


Methods, techniques, and data 

The case study was employed as the technique 
most appropriate to an individualized approach to the 
problem, Data from diverse sources were utilized — 
special interviews with almost all of the students, 
case notes and special diagnostic reports from coun- 
seling contacts, college records, and information 
from follow-up questionnaires to the students. The 
cases were reviewed in order to study group charac- 
teristics. 


Findings and conclusions 

The case study technique made evident some of 
the reasons for the limitations of prediction studies 
and for reports in the literature of conflicting find- 
ings or lack of significant findings from group studies 
of specific characteristics. The same factor was 
found to have either a positive or negative effect upon 
academic achievement in relation to the student’s re- 
action to that factor, Still more confounding to group 
statistics was the demonstrated effect of the interre- 
lationships and varying influence of factors. The 
case studies, therefore, were essential for evaluating 
these relationships and their effects. Consideration 


of factors as separate entities merely verified the 
findings of previous research that scholastic achieve- 
ment is influenced, adversely or favorably, by nu- 
merous non-academic factors such as educational- 
vocational motive, personal-social adjustment, family 
relationships, and readiness to accept assistance. 

Among more objective findings from consideration 
of the cases in aggregate were the following: 

1, High school rank was not predictive of academic 
difficulty for many of these students. 

2. The ACE scores of 75 percent of the group were 
in the lower half of the class distribution. Still more 
were deficient in reading skills. Little relationship 
was found, however, between level of scholastic ap- 
titude and degree of academic deficiency. 

3. Approximately seventy percent of the low apti- 
tude group and a substantial number of those of higher 
scholastic aptitude were in seemingly inappropriate 
majors, 

4. The students who succeeded academically Fall 
Term 1951 responded most promptly to attempts to 
contact them, both that term and previously, and far 
exceeded the others in repetition of courses as means 
of regaining honor points. They had no advantage in 
level of scholastic aptitude, reading skills, or diffi- 
culty of major. 

0. Utilization of the services of the Counseling 
Center and of Reading Clinic by many of these students 
was inadequate, 

Both major and minor findings proved to have con- 
siderable significance for institutional provisions and 
procedures in regard to academically deficient stu- 
dents, 
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IMPROVEMENT OF THE CURRICULUM 
IN CLERICAL PRACTICE IN ONE 
METROPOLITAN HIGH SCHOOL 


(Publication No, 5434) 


Dorothy Stricks Fried, Ed.D. 
New York University, 1953 


This investigation resulted in the set-up of the 
tentative content for a revised two-year clerical prac- 
tice course of study in the light of data received from 
the business men and graduates investigated and in 
accordance with accepted principles of business ed- 
ucation, 

The place of clerical practice in the curriculum 
was established through reference to current educa- 
tional literature. The clerical practice course of 
study offered at present by the Secretarial Studies 
Department of Julia Richman High School was de- 
scribed as a result of analyses of syllabi and text- 
books, consultations, and experience in teaching cler- 
ical practice classes at Julia Richman High School. 
Seventy-five graduates who were clerical practice 
majors at Julia Richman High School and 72 employers 
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in the City of New York who hire beginning clerical 
office workers were investigated. Data were 
gathered by means of interviews and questionnaires 
concerning the qualifications for beginning clerical 
office workers, the nature of the work done by begin- 
ning clerical office workers, possibilities for ad- 
vancement, and suggestions for the improvement of 
the clerical practice course of study. 

It was revealed that slow learners who pursued 
clerical practice at Julia Richman High School but 
had had no training in stenography and bookkeeping 
were able to obtain a variety of clerical office posi- 
tions upon graduation from high school; therefore, 
slow learners should continue to be prepared for 
clerical office work while they are attending high 
school. 

Since reference to educational literature revealed 
that as complete an office-type experience as pos- 
sible should be provided in the clerical practice 
course of study, the activities recommended as a re- 
sult of this survey should be presented and developed 
in a manner that will simulate office situations. 

The activities recommended as tentative major 
and minor activities in a revised clerical practice 
course of study are activities reported by 15.3 per 
cent or more of the business men investigated and/or 
8.1 per cent or more of the graduates investigated. 
The activities are classified as follows: typewriting 
activities, telephone activities, mailing activities, 
filing activities, office machines used, banking ac- 
tivities, receptionist activities, non-specialized cler- 
ical activities, and reference material used. 

These activities should form the nucleus of the 
two-year clerical practice course of study at Julia 
Richman High School in the City of New York. The 
content recommended should be suitable for use in 
the teaching of clerical practice in other schools that 
serve a Similar student body and community. The 
activities should be presented and developed through 
methods that will provide as complete an office-type 
experience as possible. 

This study justifies having a clerical practice 
course of study for slow learners as well as for av- 
erage and bright students who are interested in and 
have an aptitude for clerical office positions. The 
content suggested by the business men and the grad- 
uates investigated should enable the students at Julia 
Richman High School to fulfill the qualifications for 
beginning clerical office positions in a variety of 
businesses in the City of New York. The findings 
should be of aid to teachers of clerical practice at 
Julia Richman High School, to the grade advisers in 
selecting students to pursue clerical practice, to the 
placement officer in the placing of these students in 
clerical office positions, and finally to the students 
who pursue clerical practice at Julia Richman High 
School and business men in the City of New York in 
that the suggested content should serve to prepare 
students to meet the current needs of businesses in 
the City of New York with regard to beginning cler- 
ical office positions. 
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AN ANALYSIS OF CLERICAL BUSINESS TYPING 
PAPERS AND FORMS FOR THE IMPROVEMENT 
OF INSTRUCTIONAL MATERIALS 


(Publication No, 5435) 


Vern Allen Frisch, Ed.D. 
New York University, 1953 


The Problem 

The major purpose of this study was to (1) deter- 
mine the nature of “clerical typewriting” and its typing 
sources in business offices, and (2) develop materials 
from this information that would lead to the improve- 
ment of clerical typing instruction on the vocational 
level. 


The Importance of the Study 

No studies have been made to determine the con- 
tent of clerical typing; yet, clerical typing has in- 
creased tremendously in offices. There are no avail- 
able figures showing the number of clerk typists em- 
ployed in the country. Many clerical workers do typ- 
ing although their job titles do not imply it. . 

Clerk typists probably outnumber stenographers; 
yet, little attention has been given to clerk-typist 
training. Instruction has remained chiefly steno- 
graphic. It was believed that stenographic typing 
training would suffice for clerical typing employment. 

Now, typing authorities agree generally that train- 
ing should follow common patterns of business. This 
study was made to determine these patterns then apply 
them to clerical typing training. 


The Method 

A study was made of clerical typing in the offices 
of 53 large and small firms in New York City and New 
Rochelle, New York. The plan was to: (1) collect and 
analyze business clerical typing specimens; (2) ana- 
lyze contents of typewriting textbooks; (3) compare 
these with collected specimens as to kinds, number, 
volume, importance, typing sources, and production 
methods; (4) reconcile textbook materials with busi- 
ness practices; (5) make recommendations from the 
findings; and (6) use these recommendations as a basis 
for specifications of a clerical typing packet. 


The Analysis and Resulting Facts 

Each specimen was analyzed according to eight 
patterns of typing and typing sources. Unusual pro- 
cedures were noted. Each classification of specimens 
was scored upon three bases, and typing sources were 
evaluated according to each pattern of typing. Two 
other evaluations of collected items were made. 

The analysis of typing textbook materials followed 
the same patterns as those used for specimens. Two 
other analyses of textbooks were made. 

A terse summation is: 

1, Typewriting is the most used skill in business 
offices. 

2. Advanced typing should provide for both clerical 
and stenographic training. This depends upon employ- 
ment opportunities in the area, 

3. It should be given late in the twelfth year be- 
cause the highest level of skill should be attained just 
before employment. 
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4. Production standards are difficult to determine 
because conditions and requirements of offices vary. 

5, Clerk typists should be given experience in 
typing common business items from comparable busi- 
business typing sources. 

6. Classifications of typing ranked as follows: 
Irregular printed forms, 22 per cent 
Similarly printed forms, 18 per cent 
Regularly ruled forms (payrolls, sales and 
financial reports, etc.) 15 per cent 
Straight copy, 14 per cent 
Duplicating work, 10 per cent 
Statistical typing on blank paper, 10 per cent 
Typing on similar blank stock, 8 per cent 
Typing on similarly ruled small stock, 3 
per cent 

7, Textbooks do not emphasize clerical typing — 
business forms are lacking; 72 per cent of content is 
straight copy; 92 per cent of typing sources is printed 
or typed, while business typing sources are 44 per 
cent handwritten and/or typed. 

8. Number typing training needs to be improved 
and increased. 

9, Ruled forms should be used for much statisti- 
cal typing. Sources should be roughly arranged hand- 
written copy on both ruled and blank paper, 

10. The wide use of carbon copies is recommended. 

11, “Judgement placement” and “back-space cen- 
tering” should be used, 

12, Clerical typing instruction must create facility 
in organizing a job, handling the materials, and typ- 
ing the final product. 

Other studies are needed, Such studies may in- 
clude; (1) a testing program to determine standards 
for clerical typing, and (2) the determination of the 
amount of repetitive practice materials necessary to 
acquire clerical typing competence, 


Applications 

The above observations can be applied generally 
to advanced typing training. Specifically, these ob- 
servations were used as a basis for specifications 
of a clerical typing packet (Chapter VII). The packet 
contains 90 practical and realistic jobs utilizing spe- 
cific business papers and forms with their exact 
sources in about the same proportion as found in 
business offices. . 

It is suggested that such a packet be used late in 
advanced typing courses or in conjunction with office 


practice, 
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A STUDY OF THE NEED FOR, 
AND THE DESIRABILITY OF, A MORRIS 
TOWNSHIP, NEW JERSEY HIGH SCHOOL 


(Publication No. 5436) 


James M. Lynch Jr., Ed.D. 
New York University, 1953 


It was the writer’s purpose in making this study to 
determine whether or not the tenth, eleventh and 
twelfth grades should be added to the existing kinder- 
garten-through junior high school educational organi- 
zation administered by the Morris Township, N. J. 
Board of Education. It was proposed to gather data 
as to: (1) the kind of secondary educational program 
the residents of Morris Township want for their 
children; (2) the extent the resources of Morris Town- 
ship can be utilized to support any proposed change; 
(3) the trend in population in Morris Township, both 
school and total; (4) the optimal limits of the size of 
a high school considering in particular the scope of 
the curriculum now offered in the present receiving 
district and what might be offered in Morris Town- 
ship’s own high school; and the financial problems 
inherent in changing from “sending district” status to 
some other. Finally, as an outcome it was proposed 
to draw conclusions and make recommendations to 
guide in improving the program of secondary educa- 
tion in Morris Township. 

The issue of caring for the senior high school stu- 
dents of Morris Township first was drawn about six- 
teen years ago but little was done with any data col- 
lected then, Since 1949, however, a number of factors 
such as a sharp rise in school population both within 
Morris Township and its surrounding areas; an in- 
crease in the tuition charges made by Morristown 
High School; and a growing realization of the fact that 
Morris Township might be able to meet the educa- 
tional needs of its senior high school students better 
in its own high school have underscored the need for 
an immediate sound decision, 

The method of securing and presenting the data 
included the use of techniques selected because of 
their suitableness to the development of the study. 
Among these were reference to the recorded thinking 
of others; use of factual data developed locally from 
original sources; use of data developed by profes- 
sional planners; use of a carefully prepared question- 
naire to check observations of local conditions; a 
field study of selected high schools; and the use of a 
lay citizens committee to assist with curriculum 
problems. 

It was discovered that Morris Township is an alert, 
progressive community with adequate financial re- 
sources to support a good school system. It is growing 
consistently, but not spectacularly, developing simul- 
taneously a strong sense of “community conscious- 
ness.” The school system itself, records show, has 
not been static in development but rather has more 


* than kept up-to-date with “changing times.” 


Of the several possibilities for supplying secondary 
education facilities for Morris Township youth: re- 
tention of the status quo; consolidation with Morris- 
town; regionalization with neighboring districts; and 
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creation of Morris Township’s own six-year high 
school, the last named was deemed the best possible 
solution because it will do more to improve the entire 
Morris Township educational organization than any 
other. 

As a practical step, this recommendation was im- 
plemented by developing two alternate plans for pro- 
viding the necessary housing. The more economical 
one would add senior high school facilities to the 
present junior high school while the other would 
mean construction of:a new junior-senior high school. 
From this analysis it was determined that a change 
from “sending district” status would not increase the 
cost of educating the senior high school students 
much beyond the present tuition costs, 

While the general effects of this study are limited 
to a rather confined area, it can be expected that the 
pattern of investigation used will prove of value to 
other investigators faced with similar, even though 
completely unrelated, problems. This study should 
also prove that any reorganization of a school district 
requires a complete investigation into the past, pres- 
ent and future of the community if the recommenda- 
tions to be offered are to be accepted by others as 


trustworthy. 
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AN INVESTIGATION OF THE RELATION 
BETWEEN WORK ON ASSIGNMENTS 
AND ACHIEVEMENT IN A GENERAL 

EDUCATION SCIENCE COURSE 


(Publication No, 5287) 


Edward Vernon Perkins, Ed.D. 
Michigan State College, 1953 


The problem of this investigation is the question: 
What is the relation between completion of homework 
assignments and subsequent achievement in a college 
science course? The attendant problems studied are: 
(1) an examination of the purported functions of home- 
work assignments; (2) the development of a survey 
technique to obtain accurate data from students con- 
cerning homework performance; (3) the analysis of 
the survey data, by appropriate statistical methods, 
to determine the extent of the assumed correlative 
relation between work done on assignments and 
achievement; and, (4) the careful appraisal of the 
value of homework assignments in a typical class- 
room situation where scholastic growth is known to 
occur, 

The study consists of the survey of homework 
performance of 473 college science course students 
who kept a study log of assignments, work done, and 
work reported done during a full term of classes, 
Weekly questionnaires were used to elicit the data as 
to performance of the assignments. Data from the 
questionnaires and data concerning psychological and 
reading test deciles, quartile rank in high school 


graduation class, and size of high school from which 
graduated, were transferred to Hollerith cards for 
statistical computations. Since the relationships under 
investigation appeared to be linear the Pearson prod- 
uct-moment correlations were computed between the 
variables studied. 

Studies of homework assignments in relation to 
achievement which have been reported for elementary 
and secondary school levels have shown the value of 
homework assignments to be hegligible. Study time 
in relation to achievement is the only aspect of the 
problem which has been reported at the college level 
and the results of the published reports are contra- 
dictory. The data of this investigation corroborate 
the findings reported for the lower school levels. No 
correlative relationships of predictive value were 
found between achievement and (1) amount of textbook 
reading reported; (2) amount of lecture syllabus read- 
ing reported; (3) amount of library readings reported 
read; (4) amount of study questions and problems re- 
ported done; and, (5) average number of study hours 
per week reported. The highest correlations were 
obtained between achievement and the psychological 
and reading tests decile ranks but none were high 
enough to have predictive value. Analysis of home- 
work performance in relation to variables such as 
psychological and reading tests decile ranks, quartile 
rank in high school graduation class, and size of high 
school from which graduated, revealed no consistent 
pattern of relationships. 

Ample evidence of scholastic growth in the subject 
matter field of the investigation was found but appar- 
ently the work done on the assignments is not closely 
related to the subsequent achievement in the course. 
The learning which takes place appears to occur in 
the classroom itself and is apparently more related 
to psychological factors and reading ability than to the 
amount of work done on out-of-class assignments. 
This investigation did not show why the commonly as- 
sumed correlative relation between homework per- 
formance and achievement is not corroborated. 
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SANITARY STANDARDS 
FOR CHILDREN’S SUMMER CAMPS 


(Publication No. 5439) 


Arthur W, Selverstone, Ed.D. 
New York University, 1953 


The purpose of this study is to make an analysis 
of the sanitary practices and conditions of those camps 
which are members of the Association of Private 
Camps, to compare such practices with standards of 
sanitation established in the course of this study, and 
then to construct a manual or handbook as a sanitation 
guide for children’s summer camps. Part I of this 
study deals with the general problem, the sanitary 
practices of the camps, the sanitary standards, and a 
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comparison of the practices with the standards. Part 
II contains the manual. 

Related materials were obtained from: (1) literary 
references, (2) national camping organizations and 
those fields related to camping because of their con- 
cern with problems of sanitation similar to those in 
camping, and (3) the health and sanitation laws and 
regulations of the forty-eight states. 

The camps’ sanitary practices were ascertained 
by means of a questionnaire dealing with the five 
phases of sanitation included in this study; namely, 
dishwashing and sterilization; garbage, refuse, and 
rubbish disposal; living and sleeping quarters; food 
storage and refrigeration; and water supply. 

The sanitary standards were established on the 
basis of the camps’ practices, the literature, the laws 
and regulations, standards of national camping organ- 
izations and fields related to camping, and the judg- 
ment of a panel of experts. So that camps might know 
of, and strive to conform to, standards of sanitation 
which were better than the mere minimum, the stand- 
ards were established and classified as being “essen- 
tial,” “advisable,” and “preferential.” 

The manual was constructed on the basis of the 
camps’ practices and the standards which were es- 
tablished in the course of this study. 

It is interesting to note that, despite our push- 
button age, about one-third of the camps still wash 
their dishes manually and that those camps do a bet- 
ter job of washing and sanitizing their dishes than the 
camps which use dishwashing machines. The effi- 
ciency of the machines could be improved if auto— 
matic devices such as thermostats, thermometers, 
and timers were installed. Most camps observe the 
essential requirements concerning the drying of 
dishes, and some camps must improve their prac— 
tices in their storage of china and eating utensils. 

Most camps dispose of their garbage by having it 
removed from the camp grounds, rather than burying 
it or attempting to have it incinerated, and thus elim- 
inate many problems attending garbage disposal. 

All camps use cabins as sleeping quarters, though 
some few camps also use some tents. Too many 
camps overcrowd their cabins with the number of 
persons to be accomodated during the sleeping hours. 
The central washhouse and toilets are things of the 
past, since all cabins have lavatories and toilets in 
the cabins, and many even have showers. Most 
camps meet all the essential standards with respect 
to good housekeeping practices in their care of the 
sleeping quarters. 

In storing their staple foods, most camps satisfy 
the essential standards. The important problem of 
food refrigeration finds most camps providing the 
necessary facilities and observing at least the min- 
imum standards. 

Few camps are fortunate enough to secure their 
drinking water from a municipal water supply, and 
so it is exemplary that more than fifty per cent of the 
camps treat their drinking water so as to assure its 
bacterial safety. 
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PRACTICES IN THE ORGANIZATION OF STAFFS 
OF INSTRUCTION AT CIVILIAN INSTITUTIONS 
OF HIGHER EDUCATION 


(Publication No. 4623) 


John Henry Mackey Smith, Ed.D. 
Kansas University, 1950 


This study attempted to answer the question “What 
patterns of faculty organization at a representative 
number of civilian institutions of higher education 
have proved in actual experience to be effective and 
non-effective? ” 

A review of studies and surveys of college organ- 
ization revealed that eighty-six per cent of American 
colleges studied had departmental structures. De- 
partments were defined as autonomous units for the 
administration and instruction of subject matter divi- 
sions of curriculum. Other colleges followed interde- 
partmental and divisional plars based on combinations 
of related subjects of instruction or amalgamation of 
departments. 

The writer studied recent theories of organization 
in an effort to identify and describe a relationship be- 
tween the function of instruction and the organization 
of faculties. Schools were seen as special social en- 
vironments which constitute a simplified and under- 
standable form of society. Schools have social aims 
and perform social functions, therefore their curricula 
parallel social structures. In performing these social 
functions faculty organizations necessarily must re- 
flect this basic interrelationship of aims and functions, 
Long-time practice tends to become institutionalized 
and traditional. 

The writer requested selected institutions, ten of 
which were allegedly organized on departmental lines 
and nine apparently following some other form of fac- 
ulty arrangement to furnish information on their pro- 
erams of instruction and organization of faculties, 
The material consisting of catalogues, descriptive 
pamphlets, and/or special studies was analyzed to de- 
termine relationships between aims, curriculum or- 
ganization, and faculty structure of each institution. 
Findings on both groups were compared: 

1. Both groups pursue similar educational aims: 

a. To transmit our culture to succeeding gen- 
erations, 

b. To improve personal competence, Some 
schools recognized a third objective to assist 
student adjustment to society. 

2. Curriculum organizations follow logical divi- 
sions of human knowledge, 

3. Faculty organization is patterned after the cur- 
ruculum organization, 

4. No institutions offered evaluations of their fac- 
ulty organizations other than statements of opinion by 
administrative officials. 

Since no college studied demonstrated the effec- 
tiveness of its faculty organization, the writer con- 
cluded that an explanation and justification for the cur- 
riculum-centered pattern of faculty structure could be 
found by a historical review of Western man’s thought 
and knowledge as revealed in the evolution of curric- 
ular and faculty organizations, The frame of reference 
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was that our culture has had a determinative influ- 
ence on American education. 

In this survey the writer traced the evolutionary 
emergence of both the departmental and divisional 
faculty patterns, Departments developed from the 
traditional divisions of knowledge by which our West- 
ern culture is characterized. As a need for speciali- 
zation in limited areas was recognized, compart- 
ments of knowledge became fixed. Colleges used 
these divisions for dividing and delegating responsi- 
bility for instruction and administration. Recently, 
however, a trend toward broader units of subject 
matter organization in college curricula may reflect 
a reorientation of knowledge into broader social 
terms. The development of divisional faculty pat- 
terns in these “general education” programs seems 
to represent this new social orientation. Faculty 
structure is effective which parallels closest tradi- 
tional patterns of thinking. The theory of interaction 
between social practice and school organization ex- 
plains and justifies the departmental and divisional 
forms of faculty organization, 

It follows that so long as our culture is subject 
structured, our educational organization should re- 
flect this pattern. As patterns of thinking change, the 
curriculum as well as the arrangement of instruc- 
tional staffs should be responsive to these trends. 

The writer concludes that: 

1, The subject matter organization of faculties 
developed from our traditional patterns of thinking. 

2. These patterns appear to be gradually evolving 
into larger, integrated areas of knowledge. 

3. Constant study and interpretation of our culture 
is needed to keep educational practices dynamic and 
realistic. 

4. Principles for such study are suggested in a 
social interactional theory of educational organiza-~ 
tion. 
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A CRITICAL APPRAISAL OF INTERNSHIP 
THEORIES AND PRACTICES RELATING 
TO THE PROFESSIONAL PREPARATION 

OF EDUCATIONAL ADMINISTRATORS 


(Publication No. 5277) 


Eric R. Baber, Ed.D. 
Michigan State College, 1953 


This study was undertaken to ascertain the status 
of selected internship programs in educational ad- 
ministration; to make a critical appraisal of the ma- 
jor assumptions and issues inherent in programs of 
internship; to synthesize the opinions of twenty lead- 
ing educators selected to serve as a jury of experts 


concerning desirable characteristics of such pro- 
grams; and to formulate specific conclusions and rec- 
ommendations relative to acceptable internship pro- 
cedures and practices in the professional preparation 
of educational administrators. 

The normative-survey and survey-appraisal 
methods of educational research were employed in the 
procurement and treatment of data pertinent to the 
topic. Inquiry instruments consisted of (1) a question- 
naire concerning internship objectives, assumptions 
and criteria, which was submitted to members of the 
jury of experts, (2) a questionnaire concerning the 
Status of eight selected programs, which was sub- 
mitted to college professors directing those programs, 
and (3) an interview check-list, which was used as a 
guide for interviews with officials responsible for in- 
ternship programs in the following colleges and uni- 
versities: Ball State Teachers College, New York 
University, Ohio State University, Southern Illinois 
University, Teachers College Columbia University, 
University of Chicago, University of Georgia, and 
University of Maryland, 

The number of internships and the number of insti- 
tutions offering programs of internship are increasing. 
Following the pattern of an expanded program of off- 
Campus student teaching at the undergraduate level, 
graduate schools are seeking additional opportunities 
for suitable placement of interns in educational ad- 
ministration. There appears to be a growing weight of 
opinion favoring internships, as expressed by leading 
educators and professional organizations in the field 
of education. 

Representative, on-going internship programs vary 
significantly in their organization, scope, and super- 
visory procedures, There is little agreement among 
educators as to just what constitutes an “internship” 
in educational administration. Opinion is also divided 
concerning which types of internships have proven to 
be most satisfactory. In general, work with lay-citi- 
zens, organized community groups, school staffs and 
students appears to be favored over work with budgets, 
records, administrative forms, and office routine. 

Results of the study indicate that internship is in 
some respects superior to a series of brief, discon- 
nected field experiences because it provides the intern 
with opportunities to develop a “feel” for the job in its 
entirety. The weaknesses of internship center around 
the difficulties involved in off-campus supervision and 
the lack of proper relationships between extended field 
experiences and the on-campus programs of instruc- 
tion and research, At its best, internship (1) guides 
the intern to a better understanding of theory in terms 
of practice, and (2) promotes desirable growth of the 


intern toward competent democratic leadership, 
Criteria for the evaluation of programs of intern- 
ship include the following: Internship (1) consists 
largely of significant administrative work necessary 
to the well-being of an on-going educational program, 
(2) provides substantial opportunity for creative 
thought and action on the part ofthe intern, (3) makes 
provision for continuing three-way planning, action, 
and evaluation by the intern, his college adviser, and 
the local administrator in the cooperating school- 
community, and (4) makes provisions for flexibility 
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in types of assignments to meet individual needs and 
interests. 
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AN ANALYSIS OF THE RELATIONSHIP 
BETWEEN SELECTED CHARACTERISTICS 
AND ACADEMIC SUCCESS OF FRESHMEN 

AT THE UNIVERSITY OF ARKANSAS 


(Publication No. 5406) 


Wilbur Lee Bergeron, Ed.D. 
University of Arkansas, 1953 


Purpose of the Study 

The purpose of this study was to find the relation- 
ship between certain characteristics of the 1950-51 
and 1951-52 freshmen classes at the University of 
Arkansas and the achievement of academic success. 


Method of Research 

The factors considered in this study were age 
upon entering the University, sex, occupation of par- 
ent, state residence, secondary school enrollment, 
secondary school vocational guidance, secondary 
school units, secondary school cumulative grade- 
point average, secondary school accreditation, uni- 
versity residence, and scores on the American Coun- 
cil on Education Psychological Examination and the 
Cooperative English Test. 

Data were obtained from permanent records and 
college application blanks on file in the Registrar’s 
Office of the University of Arkansas. Scores on the 
Cooperative English Test and American Council on 
Education Psychological Examination were taken 
from the records of the Student Counseling Service. 
Other sources utilized were the State Department of 
Education, County School Supervisors, and the Uni- 
versity of Arkansas Student Directories for 1951 and 
1952. 


Summary 

From the factors considered in this study the fol- 
lowing results were obtained: 

1, Age upon entering the University of Arkansas 
was found to have a slight negative relationship to the 
academic success of this sample. The product-mo- 
ment coefficient of correlation was found to be -0.01. 

2. A low positive relationship was found between 
sex and the academic success of this sample. A bi- 
serial coefficient of correlation of 0.24 was found for 
this factor. 

3. No significant relationship was found between 
parental occupation and academic success at the Uni- 
versity of Arkansas, 

4. A bi-serial coefficient of correlation between 
state residence and academic success at the Univer- 
sity of Arkansas was found to be 0.09. 

9. Secondary school enrollment was found to have 
no relationship to academic success for the two 
freshmen classes considered in this study. 


6. No significant relationship was found between 
secondary vocational guidance and academic success 
for the groups considered in this study. 

7. Units of high school subject matter found to 
be significant in predicting academic success were 
English (0,16), social studies (0.09), and vocational 
subjects (0.09) for the College of Business Adminis- 
tration; and geometry (0.38) for the College of Engi- 
neering, 

8. High school cumulative grade-point average can 
be accepted as a good predictor of academic success 
at the University of Arkansas, Product-moment coef- 
ficients of correlations ranging from 0.64 to 0.67 were 
found between high school cumulative grade-point av- 
erage and academic success for students enrolled in 
five colleges of the University of Arkansas for the 
years 1950-51 and 1951-52. 

9. The accreditation assigned by the State Depart- 
ment of Education to the high schools attended by the 
students in this sample was found to have no relation- 
ship to academic success. 

10. University residence of the students of this 
sample was not significant in relationship to their ac- 
ademic success. 

11. Scores on the American Council on Education 
Psychological Examination were found to be signifi- 
cant predictors of academic success for students at 
the University of Arkansas. Product-moment coef- 
ficients of correlation ranging from 0.31 to 0.61 were 
found between the various scores of the American 
Council on Education Psychological Examination and 
academic success for this sample. 

12. Scores on the various parts of the Cooperative 
English Test were found to be significant factors in 
predicting academic success for entering freshmen 
at the University of Arkansas. Product-moment coef- 
ficients of correlation between these tests and aca- 
demic success were found to range from 0.41 to 0.61. 
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THE CONTRIBUTION OF ELEVEN VARIABLES 
TO THE PROGNOSIS OF ACADEMIC SUCCESS 
IN EIGHT AREAS 
AT THE UNIVERSITY OF WASHINGTON 


(Publication No. 5292) 


William John Bruce, Ph.D. 
University of Washington, 1953 


Supervisor: August Dvorak 


Purpose of the Study 

The study undertook to answer the following ques- 
tions: 

1. How is the prognosis of academic success in 
eight liberal arts areas at the University of Wash- 
ington affected by the addition of three reading en- 
trance examination scores to the Angell, et al.’ eight 
predictors? 

2. Is the accuracy of multi-variable prediction of 
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academic success decreased by the use of an inter- 
correlation matrix based on the largest independent 
variable group rather than separate intercorrelation 
matrices for each criterion group? If a single or 
basic matrix of intercorrelations is accurately usable 
what problems arise from its use and how can they be 
handled? 

3. How effective is the Horst” multiple correla- 
tion method in multi-variable studies of this nature? 


Data 

This study was based on 1,914 freshmen who en- 
tered the University of Washington in the fall quarter 
of 1950 and who had spent at most three quarters at 
that institution by the end of the spring quarter of 
1951, The independent variables were: High school 
grade averages in English, mathematics, foreign lan- 
guage, social science, natural science, and electives; 
Q and L scores from the American Council on Educa- 
tion Psychological Examination; reading vocabulary, 
reading speed, and reading comprehension scores 
from the American Council on Education Cooperative 
English Test, Form S, Reading Comprehension Test 
C.. The criteria were average grades in eight uni- 
versity areas: all-university, architecture, art, for- 
eign language, English, mathematics, music, and 
philosophy. 


Results 

1, The addition of the three reading variables in- 
creased the uncorrected multiple correlation coeffi- 
cients in the eight areas by .03 to .20; the corrected 
coefficients were increased by .03 to .21 in seven 
areas, The maximum decrease in the standard er- 
ror of estimate, .063, was in the University philos- 
ophy area. 

The coefficients of multiple determination for the 
eight areas of this study showed that the addition of 
the three reading variables accounted for the addi- 
tional .17 to 11.78 per cent of the variance in grades, 
Calculation of Br products showed that when in the 
group of eleven predictors the three reading varia- 
bles controlled from -.93 to 25.02 per cent of the 
variance in grades. Study of the three reading var- 
iables as a separate group of predictors showed that 
the three reading variables controlled 3.66 to 23.20 
per cent of the variance in grades, This indicates 
that, in part, reading was being measured by the 
other eight variables of this study. A more detailed 
analysis of the Sr products for the three reading var- 
iables both as a single group of predictors and as 
members of the group of eleven predictors showed 
that the reading vocabulary and reading comprehen- 
sion variables are, in general, better predictors in 
the areas of this study than is reading speed. 

The most important predictor variables in the 
eight areas were: 


Architecture 
Reading Vocabulary 
H.S. Social Science 
H.S. Foreign Lang, 


All-University Ave. 
Reading Comprehension 
H.S. Mathematics 
H.S. Electives 








Art English 
H.S. Electives Reading Vocabulary 
Reading Vocabulary Reading Comprehension 
H.S. Natural Science H.S. English 


Mathematics 
H.S. Mathematics 
H.S. Natural Science 





Foreign Language 
H.S. Foreign Lang, 
A.C.E. (L) 

H.S. Mathematics 








Music 
A.C.E. (Q) 
H.S. English 
H.S. Social Science 


Philosophy 
Reading Vocabulary 
H.S. English 
H.S. Electives 
Reading Comprehension 








2. The accuracy of the results from a single ma- 
trix of intercorrelations was checked by comparing 
coefficients of multiple correlation based on the sin- 
gle matrix and those computed by conventional 
methods. The maximum difference in the corrected 
R’s was .02. Predictions were computed by both 
methods and a maximum difference of .1 grade was 
found, 

When R’s and f’s are computed from a single in- 
tercorrelation matrix which means and sigmas should 
be used in determining b regression coefficients? 
Three formulas were computed and compared. The 
first used criterion and independent variable means 
and sigmas computed from the criterion group cases. 
The second used independent variable means and 
sigmas from the entire group (1,914) and criterion 
means and sigmas from the cases who elected the cri- 
terion, The third used median means and sigmas 
from the various groups from which the intercorrela- 
tion table was computed. All the cases did not have 
data on all the independent variables. Formulas two 
and three were found to be virtually identical]. Pre- 
dictions were computed in the eight areas by for- 
mulas one and two. The maximum difference in the 
sigmas of prediction (from differences between 
achieved and predicted grades) was .076. 

3. The Horst multiple correlation method intro- 
duced no difficulties in this study. It proved to be a 
very concise and very efficient method for determin- 
ing multiple R’s and B weights. 


1, Melvin A. Angell, Richard C. Langton, George 
A. Meyer, and Maurice L. Pettit, “An Evaluation of 
General and Specific Admission Requirements at the 
University of Washington,” (unpublished Doctors’ 
dissertation, University of Washington, Seattle, 1950). 

2. Paul Horst and Stevenson Smith, “The Discrim- 
ination of Two Racial Samples,” Psychometrika, 
15:271-89, September, 1950. 
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ELEMENTARY SCHOOLS WITH AND 
WITHOUT VICE-PRINCIPALS 


(Publication No, 4652) 


Virgil Sydney Hollis, Ed.D. 
Stanford University, 1953 


The purpose of the study was to determine the ef- 
fect of the vice-principal upon the educational pro- 
gram of certain elementary schools, 

The administrative activities of the schools pro- 
viding material for the study were organized into 
seven administrative areas: teachers, pupils, par- 
ents, community, school staff, administrative details, 
and professional growth. 

Twenty-nine elementary schools without vice- 
principals and twenty-two elementary schools with . 
vice-principals from fourteen school districts of the 
San Francisco Bay Area provided material for the 
study. Schools from the districts represented were 
organized under seven different plans, the majority 
of schools falling in the K-6 classification. Over half 
of the schools were on double or triple session. 

The findings indicate a basic difference in the ad- 
ministrative program in schools with and without vice 
principals. 


pupil detention. Other administrative areas accounted 
for smaller per cents of his daily time allotments. 

The typical principal was keenly aware of admin- 
istrative neglect, particularly in areas of curriculum 
planning, extra-curricular activities, and community 
relationships. He delegated or accepted assistance 
by members of his staff in carrying cut extra-curric- 
ular activities, oftentimes at the expense of class-room 
duties and personal energy. Administrative planning 
was made difficult because unformseen emergencies 
and unscheduled events claimed administrative time. 
The principal in the school without a vice-principal 
expressed the need for more clerical assistance and 
for a vice-principal. 

The typical teacher in a school without a vice-prin- 
cipal expressed the need for more administrative as- 
sistance, particularly in curriculum planning, under- 
standing pupil problems, and specific assistance with 
teaching methods. The typical president of the Par- 
ent-Teacher Association stated that she regretted the 
lack of administrative guidance due to the limitations 
of the principal’s time, Supervisors stated that they 
believed the principal from the school without a vice- 
principal was not well enough acquainted with the 
classroom instruction in his school, 

Increase in administrative costs was given as the 


Table I 


AVERAGE PER CENT OF TIME SPENT BY ADMINISTRATORS 
WORKING WITH THE SEVEN ADMINISTRATIVE AREAS, 
AS REPORTED BY ADMINISTRATORS THEMSELVES 
AND IN SECRETARIES’ DAILY ANECDOTAL RECORD 








Per Cents Reported By 





Princi- S.D.A.R.* 
Administra- pals With- of Princi- 
tive out Vice- pals With- 
Areas, Princi- out Vice- 
pals Principals 


Princi- S.D.A.R. Vice- S.D.A.R. 
pals of Princi- Princi- of 
With pals With pals Vice 
Vice Princi- 

Princi- pals 
pals 





Teachers 
Pupils 
Parents 
Community 
School Staff 
Administra- 
tive Details 
Professional 
Growth 


41.4 
18.9 
9.5 
4.9 
9.6 


10.4 


0.9 





Total Per Cent 99.6 100.0 


100.6 





*Secretaries’ Daily Anecdotal Record. 


A School Without a Vice-Principal 

The principal of the typical school without a vice- 
principal spent 37 per cent of his daily time with ad- 
ministrative details. Assisting and talking with 
teachers accounted for 19 per cent of his time, He 
spent 13 per cent of his time with pupils, chiefly in 


reason for lack of assignment of a vice-principal to 
this school by the superintendent and the board of 
education, 


A School With a Vice-Principal 
The principal and vice-principal of the typical 
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school with a vice-principal spent 33 per cent of 
their combined daily time assisting and talking with 
teachers. Working with administrative details ac- 
counted for 23 per cent of administrative time, They 
spent 21 per cent of their time working with pupils, 
mainly in extra-curricular activities and guidance. 
The remaining administrative areas accounted for 
smaller per cents of the principal’s and vice-princi- 
pal’s daily time allotments. 

The principal of the typical school was able to 
care more adequately for the seven administrative 
areas and to analyze and plan to keep at a minimum 
the school’s problems. By turning over specific 
duties to the vice-principal, he was able to better or- 
ganize the school program, 

Part of the major concern of the vice-principal 
was for the extra-curricular program of the school 
and the welfare and guidance of its pupils. The vice- 
principal also provided some released time for the 
principal and for teachers who assisted in extra-cur- 
ricular programs. 

The typical principal expressed the need for more 
clerical assistance as well as the addition of a second 
vice-principal. The vice-principal expressed the 
need for a larger time allotment for working with 
pupils. 

The teachers from this typical school expressed 
satisfaction with administrative assistance and made 
few requests for additional assistance. The president 
of the Parent-Teacher Association indicated that she 
appreciated the kinds and amounts of assistance given 
to the Association by the school administration, The 


supervisor stated that the addition of a vice-principal 
to the school staff improved the instructional pro- 
gram of the school. The superintendent and the board 
of education did not feel that the benefits of the addi- 
tion of a second vice-principal to the school staff 
would justify the additional administrative costs to 
the school district. 


Summary 

As shown in Table I an analysis of the results of 
the study indicates that the addition of a vice-prin- 
cipal to certain elementary schools generally in- 
creases administrative adequacy by making possible 
more ideal time allotments in the seven administra- 
tive areas as recommended by leading administra- 
tors in the field. Specifically the vice-principal ben- 
efits the educational program by increasing the kind 
and quality of pupil activities, by de-emphasizing 
pupil detention, by coordinating school activities, and 
by affording released time to teachers and principals 
so that they can devote their energies toward the im- 
provement of the instructional program, and to the 
training of young administrators. 
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A STUDY OF CERTAIN FACTORS AFFECTING 
THE STATUS OF THE PUBLIC SECONDARY 
SCHOOL PRINCIPALSHIP IN ARKANSAS 


(Publication No. 5407) 


Audie James Lynch, Ed.D. 
University of Kansas, 1953 


Purpose of the Study 

The primary purpose of this study was to deter- 
mine the extent to which the public secondary school 
principalship in Arkansas was professionalized, that 
is, the level of specialized preparation, experience, 
success, recognition, and status which high school 
principals in general had achieved. Recommendations 
were made in light of recommended practices in cur- 
rent literature which might assist in pointing the way 
toward further professionalization. 


Method and Procedure 

The data for the study were secured from the re- 
turns of an extensive questionnaire which was sent to 
the public secondary school principals in Arkansas. 
The data secured for this study were compared with 
that reported in similar studies in other states and 
with recommended practices in current literature. 


Findings 

1, The public secondary school principals in Ar- 
kansas were predominantly men who felt that they 
were highly respected in their local communities. As 
far as prestige was concerned, the principals were in 
a position to exert a positive influence in their com- 
munities. 

2. Most of the principals had selected some phase 
of work in the field of education as a life career be- 
fore completing their undergraduate preparation and 
many were looking forward specifically to school ad- 
ministration, 

3. The principals had a rather extensive back- 
ground of teaching and administrative experience as 
well as considerable professional preparation, Only 
a few had not served an internship as a teacher before 
becoming principals. They were concentrating on the 
professional courses which proved to be most valu- 
able to them in their work. 

4. Opportunity for advancement was present in the 
principalship since a direct relationship existed be- 
tween salary and size of school, the salary and ad- 
ministrative experience, and the salary and collegiate 
preparation. 

0. The principals were engaging in activities which 
should improve their profession. They were active in 
professional organizations and some had impressive 
reading programs. 

6. A fairly high degree of stability was present in 
the principalship as was indicated by the fact that only 
a small percentage planned to leave their present kind 
of work, 

7. Many principals were spending an undue amount 
of time on routine clerical work and neglecting the 
more important function of supervision and the im- 
provement of instruction. Many principals did not 
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have complete authority in regard to several duties 
pertaining to the organization and administration of 
the high school, 


Recommendations 

1, The State Department of Education and profes- 
sional groups should consider establishing specific 
requirements for a secondary school principal’s cer- 
tificate. 

2. A definition of the local administrative and su- 
pervisory duties of the principal should be agreed 
upon by the superintendent of schools and the high 
school principal, written out, and approved by the 
board of education. 

3. Boards of education should make provisions for 
adequate clerical help for high school principals, 
This would enable the principals to delegate much of 
the clerical work they were doing and to spend more 
time on supervision and the improvement of instruc- 
tion, 

4. The State Department of Education, superin- 
tendents of schools, and high school principals should 
make an effort to acquaint local boards of education 
and citizens with desirable procedures in school ad- 
ministration and the responsibilities and function of 
the high school principal in general. 

5. The high school principals themselves should 
assume more responsibility, both individually and as 
a group, for improving their status and developing a 
greater professional consciousness, 

6. Legislation and policies should be promoted 
which would encourage a more justifiable standard of 


remuneration for high school principals in line with 
their period of preparation and other qualifications. 

7. In view of the large number of principals who 
expressed a need for further training in public speak- 
ing and other language arts, students who are plan- 
ning to become high school principals should be en- 
couraged to take some work in this area, 
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THE ELEMENTARY SCHOOL 
PRINCIPALSHIP IN ARKANSAS 


(Publication No, 5408) 


Joe Redwine, Ed.D. 
University of Arkansas, 1953 


Statement of the Problem 

The problem for this study was: (1) to determine 
the qualifications, experience, training, and working 
conditions of the elementary principals in Arkansas; 
(2) to determine the philosophy of the principals; and 
(3) to make recommendations which might help to im- 
prove the elementary principalship in Arkansas, 


Methods of Research 
The major part of the data was collected by ques- 
tignnaires which were sent to the 203 full-time and 


part-time elementary school principals in Arkansas 
and by interviews with twenty principals who com- 
prised a selected sampling of the principals of the 
state, Of the questionnaires that were sent out, 62.6 
per cent were returned. 


Summary of Findings 

The median number of teachers supervised by Ar- 
kansas elementary principals is 14.35, and the median 
number of pupils supervised by the principals is 
467.86. Most of the principals, 74.8 per cent, have no 
regular teaching duties. The median salary of the 
principals in $3,186.67. The majority of the princi- 
pals, 76.0 per cent, have adequate office space, but 
only 33.1 per cent have adequate clerical help. 

The majority of the principals, 68.5 per cent, are 
married. The median age of the principals is 45.74 
years, Males comprise 52.0 per cent of the princi- 
pals, and females 48.0 per cent. 

Only 2.4 per cent of the principals have completed 
less than four years of college. In addition, 56.7 per 
cent have the Master’s degree. Only 35.3 per cent 
majored in either Education or Elementary Education 
during their undergraduate training, whereas, 86.1 per 
cent who have a Master’s degree majored in Educa- 
tion, Elementary Education, or Educational Adminis- 
tration. Only 10.2 per cent have an Elementary Prin- 
cipal’s Certificate. 

The median number of years the principals have 
been in the teaching profession is 21.5. Slightly more 
than half of them, 53.5 per cent, have had experience 
teaching in grades one to three. The great majority, 
88.2 per cent, have had experience teaching in grades 
four to eight. The median number of years they have 
served as elementary principals is 6.60. 

The majority of the principals who were inter- 
viewed believe: (1) the total development of children 
is very important; (2) social adjustment and maturity 
should be the basis for placement of students in the 
elementary school; (3) parent-teacher conferences are 
the most effective means of reporting pupil progress; 
(4) the most important item concerning the principal’s 
future success is how he treats the children in his 
school; (5) a principal can best serve his community 
by calling to the attention of the community the needs 
of the school; (6) the most effective means of super- 
vision is working with each teacher individually; (7) 
the most important thing a principal can do to improve 
the instructional program is provide teaching mate- 
rials; and (8) the most effective means of informing 
the community about the school is to encourage par- 
ents and other people of the community to visit the 
school any time they can, 


Recommendations 

The following recommendations are made which 
might help to improve the elementary school princi- 
palship in Arkansas: 

1, Every school with eight or more teachers 
should have a full-time elementary principal. 

2. The beginning salary of properly certified prin- 
cipals should be not less than $4,000, 

3. Every new principal should be required to have 
the Elementary Principal’s Certificate at the time of 
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appointment, and those now in service should be re- 
quired to qualify for it within five years. 

4. The requirements for the Elementary Princi- 
pal’s Certificate should be: the Six-Year Elementary 
Teacher’s Certificate plus three years of teaching 
experience, and a Master’s degree including the 
courses Elementary School Administration, Supervi- 
sion of Instruction, Child Development, and Elemen- 
tary School Curriculum Construction, 

5. Principals should put into practice the findings 
of this study concerning: placing students into in- 
structional units, reporting to parents, serving the 
community, supervising teachers, improving the in- 
structional program, and informing the community 
about the school, 


Microfilm copy of complete manuscript of 245 
pages, $3.06. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number Mic A53-847. 


EDUCATION, HISTORY 
A SYSTEMATIC ANALYSIS OF THE 
UNITED STATES SUPREME COURT 

CASES DEALING WITH EDUCATION: 1790—1951 


(Publication No. 5391) 


William Vernon Badger, Ed.D. 
Florida State University, 1953 


The Problem 

The purpose of this study was (1) to gather from 
the 343 volumes (1790-1951) of the United States Re- 
ports the Supreme Court’s decisions regarding edu- 
cation; (2) to group these decisions into a meaningful 
classification based on their connection with legal is- 
sues, viz., charities and trusts for education, char- 
ters and contracts, taxation, the school curriculum, 
admission and membership of students in educational 
institutions, teaching national unity, sectarianism 
in schools, segregation, bonds, school lands, teacher 
tenure and other cases; (3) to present a systematic 
analysis of the cases dealing with education which 
have come to the United States Supreme Court; and 
(4) to summarize the implications of the opinions, 








The Procedure 

The decisions of the United States Supreme Court 
regarding education in the United States Reports were 
abstracted, 

A careful study was made of the printed transcript 
Records, 1832-1951, and Briefs, 1854-1951, available 
in the Library of the United States Supreme Court and 
the Law Division of the Library of Congress, By 
going from each written opinion concerning schools 
and colleges in the United States Reports, through the 
use of its Docket Number, to the Record and Briefs 
for a given term of the Court, a cross-check of cases 
was made, 

The abstracted cases were next classified and 




















grouped under the proper headings, The legal issues 
of the cases under each of the headings were analyzed; 
Classified cases were eventually collated by chapter, 
The facts of the cases, appeal of the cases, opinion of 
the Court, opinions of the justices, and judgments of 
the Court were summarized. Implications of the dic- 
tum or dicta of each decision were set forth. Subse- 
quent educational problems were then suggested, 

At the conclusion of the study 43 generalized state- 
ments were presented from which the following are 
given: 

1, A non-profit enterprise corporation is non-ex- 
empt from certain taxes where it sponsors a single 
non-educational purpose regardless of the number and 
importance of its truly educational purposes. 

2. A jurisdictional requirement of liberty guaran- 
teed by the Constitution of the United States can reach 
the pupil’s opportunity to acquire useful knowledge in 
parochial, private, and public schools, 

3. While it is clear that a state may do much to 
improve the quality of its young citizens, physically, 
mentally, and morally, certain fundamental individual 
rights must be respected, 

4. A teacher has a vested right to instruct in his 
qualified pursuit as other persons have rights in the 
pursuit of happiness under the liberties of the Con- 
stitution, 

0. Certain Supreme Court decisions have held that 
the “equal protection clause” of the Fourteenth Amend- 
ment requires the petitioner to be admitted to schools 
affording state-supported graduate and professional 
education, 

6, Students may reasonably expect that where the 
pursuit of happiness follows free instruction ina 
state college, then their membership in any society, 
or in any collateral organization, concerns state 
school officials. 

7. The state may determine the fitness and loyalty 
of officials and teachers in the school system. 

8, Jural thinking has evolved a “child benefit the- 
ory” based on the taxing power of a state exerted for 
the public purpose of a loan of books available to all 
pupils and all schools. 

9. Striking down an unconstitutional ‘released 
time program” of religious instruction by the Court 
cannot be construed as a mark of hostility to religion. 

10, The public school is a powerful agency for pro- 
moting cohesion among a democratic people, and it 
must be free from entanglement in the strife of sects. 

11, If any statute gives rise to a legal *case or con- 
troversy” on some grievance, the appellants cannot 
obtain a decision from this Court by a feigned issue 
of taxation, 

12. The Supreme Court has sustained the rulings of 
the officials of the General Land Office in the admin- 
istration of school-land grants with but one exception. 
The Court’s opinions regarding school-land grants 
have been devoid of dissents and marked by support- 
ing or concurring opinions given by the justices. 
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THE DEVELOPMENT 
OF THE EXTRACURRICULUM 
IN HIGHER EDUCATION 


(Publication No. 5376) 


Milton Ross Charles, Ph.D. 
Stanford University, 1953 


Higher educators are disagreed over the impor- 
tance and value of the extracurriculum. Much of 
their thought has been poorly grounded because of 
their failure to utilize the historical background of 
the extracurriculum as a factual basis for judgement, 
Unfortunately, however, no adequate, up-to-date his- 
tory of the extracurriculum has been available. 

The present study has been an attempt (1) to in- 
vestigate and to organize both significant fragmentary 
and heretofore unstudied materials about the rise and 
development of the extracurriculum in higher educa- 
tion, and (2) to analyze and to evaluate the extracur- 
riculum critically through the insight gained from 
this historical investigation, 

As a means of evaluating the extracurriculum, 
answers to four crucial questions have been sought: 

1, Why does the extracurriculum exist and what 
are its chances for continued survival? 

2. Of what utility is the extracurriculum? 

3. What are the undesirable elements in the ex- 
tracurriculum? 

4. How may the extracurriculum be reframed or 
modified educationally so that the useful elements 
are at a maximum and the undesirable elements at a 
minimum? 

When the development of the extracurriculum is 
traced from medieval Europe to current America, 
certain facts become apparent. Historically speak- 
ing, the extracurriculum exists, and probably will 
continue to exist, because it is needed and wanted, 
Three important groups are responsible for its ex- 
istence: students, higher educators, and outside in- 
terests. Throughout the centuries students have in- 
itiated many of the elements of the extracurriculum 
to meet their varied needs, Administrators of higher 
educational institutions usually have appropriated or 
imitated worthy elements when such have been found 
to be vital to student welfare. Outside interests oc- 
casionally have introduced or supported facets of the 
extracurriculum when they have considered them im- 
portant or exploitable, 

The extracurriculum is seen to possess consider- 
able potential value for achieving the goals of demo- 
cratic American education when viewed in terms of 
the aims of education as formulated by the Educa- 
tional Policies Commission of the National Education 
Association,’ Even though undesirable practices have 
crept in, the extracurriculum is able to contribute 
toward an education for self-realization, effective 
human relations, economic efficiency, and civic re- 
sponsibility. 

The extracurriculum contains three underlying 
weaknesses: (1) It fails to develop adequately enough 
a sense of democratic community in the students. (2) 
It lacks an integrative plan so that its values may be 
used fully. (3) It is unable to protect itself adequately 
from damaging external influences. 


The weaknesses may be reduced and the values 
enhanced by capitalizing on certain positive measures: 
(1) Planning boards composed both of students and ad- 
ministrators should be established in order to insure 
that important elements are incorporated into the ex- 
tracurriculum and that damaging elements are sup- 
pressed, (2) Every student should be encouraged to 
participate in the extracurriculum. This might be ac- 
complished through a system of extracurricular 
credits and a guidance program, (3) The extracurric- 
ulum offers a relatively-untapped means of enriching 
the classroom materials of the curriculum. The two 
should be integrated better, (4) Fraternities and in- 
tercollegiate athletics must be brought under effective 
control so that they will not be disruptive forces and 
so that they may make more adequate contributions to 
the aims of higher education, 

If the hopes of the present writer may be realized, 
others will continue to utilize the historical approach 
in analyzing and interpreting the extracurriculum, 


1, Educational Policies Commission, The Purposes 
of Education in American Democracy (Washington: 
National Education Association, 1938). 
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GENERAL SEMANTICS AND THE RULE 
OF STARE DECISIS AS REGARDS 
THE SUPREME COURT OF THE UNITED STATES 
SINCE 1937 


(Publication No. 5414) 


Charles B, Daly, Ph.D. 
New York University, 1953 





The problem was to analyze the decisions of the 
Supreme Court since 1937 in which older decisions of 
the court were overruled, in order to determine to 
what extent the justices have changed or modified the 
rule of Stare decisis in consonance with usage of the 
language disciplines of the General Semanticists. 

An analysis was made of what is meant by General 
Semantics and “change.” An investigation was made 
into the history, causes, and present-day meaning of 
the rule of Stare decisis by the authors of articles in 
law-school and bar-association journals. An investi- - 
gation was made of the cases since 1937 in which the 
Supreme Court overruled previous Supreme Court 
cases, with an investigation of the corresponding over- 
ruled cases, for the purpose of discovering the opinion 
of the Court concerning the rule, together with any 
opinion expressed regarding General Semantic lan- 
guage disciplines, 

The following conclusions were reached. 

1. There is no agreement regarding the origin of 
the rule of Stare decisis. Most, however, agree that 
the beginnings of the rule are lost in antiquity. 

2. There is no agreement regarding the history of 
the rule except in the recent past. The American Rule 
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doubtless derived from English Law, and it became 
part of the unwritten law of the United States after the 
colonies had broken away from England following the 
Revolution. 

3. There is no complete agreement regarding the 
use of the rule. Many writers defend the rule and 
then paradoxically urge that change is necessary. 
Most writers imply, however, that the rule is mori- 
bund in the highest courts, All admit it must not pre- 
serve “error.” The explanations often involve con- 
fused argumentation and even contradiction, 

4, The Supreme Court of the United States, while 
it obviously gives some regard to the rule in the 
great majority of the cases before it by studding its 
opinions with citations of previously decided princi- 
ples, nevertheless pays little attention to the rule 
when it overrules one of the principles it previously 
expressed, 

5. Quite often the court charges error of interpre- 
tation of a clause in the Constitution by the previous 
Court. More frequently, the semantics of the changed 
time, place, and other circumstances are given as the 
reason for the overruling. 

6. The Supreme Court opinions are mines of in- 
formation concerning the use and abuse of language, 
The justices, especially Justice Frankfurter, often 
discuss the use of language and the General Semantic 
principles of language, not, it is true, as General Se- 
mantic language principles, but none-the-less as 
those principles to which the General Semantic stu- 
dent will give cordial agreement, 

7, In the older, overruled cases, the dissenting 
opinions contain statements concerning language and 
reality which are often similar to those in the over- 
ruling cases, The majority opinions in these over- 
ruled cases usually base their argumentation on 
precedent, 

8. In order to avoid the confusion caused by 
“change” and the rule of Stare decisis, there might be 
substituted, instead of an intensive study of the prin- 
ciples of law by means of the case method, a study of 
Korzybski’s disciplines of language, a knowledge of 
Hicks’ variables regarding definition of the law, a 
scientific study of the facts (all of the circumstances) 
behind the decisions, a study of the judges who made 
and who are making the principles, a study of the his- 
tory which the decisions influenced and which influ- 
enced the decisions, a study of the social structure of 
the present and a reclassification of the principles 
of law. 
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ARTS AND CRAFTS OF THE CHEROKEE 
(Publication No. 5398) 
Rodney L. Leftwich, Ed.D. 
Bradley University, 1952 


This study covers the arts and crafts of the Cher- 
okee Indians from prehistoric times to the present 


day. Material for the prehistoric period was obtained 
from the works of archaeologists, who have gathered 
a vast number of facts from the mounds, shell mid- 
dens, stone graves, and village sites of the Cherokee 
area, The writer also visited and examined Indian 
artifacts in many museums. 

The definite history of the Cherokee and their arts 
is begun with the year 1540 when De Soto and his men 
first penetrated the Cherokee territory. Sources of 
information used for this period and later historical 
periods include the writings of De Soto’s journalists, 
John Lawson, James Adair, Lieutenant Henry Timber- 
lake and William Bertram. All of these men traveled 
in the Cherokee country before 1880. 

The study of present day arts and crafts is limited 
to the activities of the Eastern Band of Cherokees now 
living on the Qualla reservation in Western North Car- 
Olina. Most of the information for this period was ob- 
tained on the reservation by personal interviews with 
Cherokee artists and craftsmen, instructors and staff 
members of the Cherokee School, and members of the 
National Indian Arts and Crafts Board. 

The art and craft activities described in the study 
include basketry, pottery making, woodcarving, weav- 
ing, metal work, bead work, and work in shell, stone, 
and bone. A chapter on Che. »?kee basketry explains in 
detail how the Cherokees harvest, prepare, and dye 
materials for making their baskets; and how they fab- 
ricate these materials into finished products of many 
sizes and shapes. 

The Chapter, “Understanding Indian Arts,” points 
out the economic, social, and aesthetic values of In- 
dian arts and crafts, and explains how symbolism and 
tradition enter into their work. This chapter also ex- 
presses a need for the continuation and recognition of 
Indian arts in our modern civilization. 

The study is illustrated with one hundred thirty- 
four photographs showing Cherokee artists and crafts- 
men at work, many examples of their finished prod- 
ucts, and artifacts from graves and mounds. The 
photographs are grouped as follows: those related to 
arts and crafts of the prehistoric Cherokee, those re- 
lated to the arts and crafts of the Cherokee during 
early historical times, those related to the arts and 
crafts of the Cherokee today, and those related to 
Cherokee basketry. 

The bibliography lists seventy-seven books, per- 
iodicals, bulletins, leaflets, and newspapers that were 
used in preparing the study. 
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A STUDY OF EDITORIAL OPINION REFLECTING 
TRENDS IN VOCATIONAL-INDUSTRIAL 
EDUCATION IN THE UNITED STATES, 1917—1952 


(Publication No. 5400) 


Thomas R. McCrorie, Ed.D. 
Bradley University, 1952 


The study was prepared to show the development 
of vocational-industrial education in the United States 
from 1917 to 1952. It is divided into sections to con- 
form with the history of and the economic trends in 
the nation during the thirty-five year period under 
consideration, 

Editorials were selected as major sources of in- 
formation because they were concerned with contem- 
porary problems. The editorials were supplemented 
with other materials in order to give continuity and 
added meaning to the work, 

The study is not a critique of the intelligence, vi- 
sion, integrity, or activities of persons involved in 
the promotion of vocational education, It is a report 
of happenings in the field as disclosed and reacted to 
in selected educational publications, It is limited 
chiefly to matters of sufficient importance to merit 
the attention of editorial writers and to controversial 
issues upon which the writers desired to express 
their opinions. 

The part of the federal government in the promo- 
tion of vocational education is shown through the dis- 
cussion of federal legislation pertaining to vocational 
education and of the federal agencies which were cre- 
ated to administer the provisions of the acts. Regard 
is given to the types of programs for which the states 
and local communities were reimbursed by federal 
funds. 

The effects of socio-economic trends upon voca- 
tional-industrial education were examined. Foremost 
among these trends was the entry of youth into indus- 
try at a more mature age, The changes in vocational 
programs caused by increased school life are pointed 
out and possible additional changes noted, 

Apprentice training during the period was con- 
sidered with attention being directed to the dearth of 
apprentices throughout the years and to the difficul- 
ties attending the shortage. Efforts to stimulate ap- 
prentice training are reported. 

Emphasis is placed upon the results of vocational- 
industrial education programs during certain periods 
of the time interval spanned by the study. The con- 
tributions made in training workers for war indus- 
tries and members of the armed forces for both 
world wars are stressed. Attempts to help the job- 
less by training them for new occupations during the 
depression of the ‘thirties’ are shown. The role 
played by vocational-industrial education in the in- 
dustrial growth of the nation since 1917 is reviewed. 

The necessity for an expanded program of voca- 
tional-industrial education to help meet the vocational 
needs of more people is discussed. Recommenda- 
tions were made that the existing programs be ex- 
tended downward to include training for semiskilled 
occupations and upward to include training for tech- 
nical occupations. Other measures advocated were 


the expansion of established programs and the devel- 
opment of new programs to fulfill the vocational 
training needs of persons in geographical areas re- 
quiring training facilities. 
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EDUCATION, PHYSICAL 
AN EVALUATION OF THE TECHNIQUES 
EMPLOYED IN THE PROVISION 
OF STATE SERVICES FOR PUBLIC 
RECREATION IN INDIANA 


(Publication No. 5432) 


Garrett G. Eppley, Ed.D. 
New York University, 1953 


This study is concerned with a compilation and an 
evaluation of the techniques employed in providing 
state services for public recreation in Indiana. The 
study is limited to the techniques utilized by the rec- 
reation consultants of Indiana University, the recrea- 
tion specialists of Purdue University, and the super- 
visor of recreation for the Division of State Parks for 
the period of time extending from January 1, 1940, to 
January 1, 1950. | 

The list of state services provided for public rec- 
reation in Indiana and the techniques employed in pro- 
viding those services were obtained by an investigation 
of the official publications, reports, and files of the 
agencies concerned, by personal interviews with the 
persons utilizing the techniques, and by a study of the 
published articles of the persons utilizing the tech- 
niques. 

To provide guidance for the study the appropriate 
recreation authorities of the states of California, 
Michigan, New York, North Carolina, and Pennsylvania 
were selected to offer suggestions on state services, 
suggest techniques which might be used to advantage 
in Indiana, suggest criteria for evaluating techniques 
and to evaluate each criterion in the list of criteria 
submitted to them, 

A list of criteria for evaluating techniques em- 
ployed in providing state services for public recrea- 
tion was developed from a study of pertinent literature 
and from personal interviews and correspondence with 
twenty-five recreation authorities and six educators in 
the fields of physical education and recreation. 
Specific criteria were grouped under major criteria 
and evaluated according to their desirability by the 
appropriate recreation authorities of the states of 
California, Michigan, New York, North Carolina, and 
Pennsylvania. A three-point rating scale was used in 
the selection of desirable criteria. 

A compilation was made of four hundred and one 
techniques employed to provide the forty-two services 
for public recreation in Indiana. Nineteen additional 
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techniques were suggested by the appropriate recrea- 
tion authorities of the five states for use in Indiana, 
These techniques and suggested techniques and the 
list of criteria were submitted by personal interview 
to three national authorities to secure preliminary 
evaluations of the techniques and suggested tech- 
niques. The lists of criteria, techniques, and sug- 
gested techniques and the preliminary evaluations 
were submitted by personal interview to fifteen state 
authorities to secure the final evaluations of the tech- 
niques and suggested techniques. The state authori- 
ties consisted of seven recreation executives with 
masters’ degrees, three executives of state depart- 
ments, three presidents of state associations, and the 
present and past governors of the state, The three 
national authorities and the fifteen state authorities 
rated each technique employed for a state service, 
each group of techniques employed for a state serv- 
ice, and each technique suggested for a state service. 
The findings reveal that the techniques employed 
in Indiana rate high in desirability; that the number 
of techniques employed for the majority of services 
appears adequate; that a few additional techniques 
might have been employed for some state services to 
advantage; that the desirability of the technique is af- 
fected only slightly by the agency making the selec- 
tion; that the greatest variety of services are pro- 
vided by Indiana, and that the greatest number of 
techniques are employed by Indiana University. The 
findings indicate that a majority of the services pro- 
vided for rural areas and the techniques employed to 
provide those services are applicable to urban areas. 
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A STUDY OF THE COMPONENTS 
OF WRIST ACTION AS THEY RELATE 
TO THE SPEED OF LEARNING 
AND THE DEGREE OF PROFICIENCY 
ATTAINED IN BADMINTON 


(Publication No, 4522) 


Mildred Adams Lucey, Ph.D. 
New York University, 1952 


This study is an attempt to examine critically 
wrist action as it is related to the acquisition of skill 
in learning the game of Badminton, using as learning 
indices the acquisition of skill in the high serve, and 
proficiency in Badminton as measured in the Round 
Robin Tournament, and a Badminton Rating Scale. 

The variables in this study were angular velocity 
and range of movement in the flexion and deviation 
planes of motion of the wrist, and stroke cycle as 
measured by the developed WSL Dynamic Wrist 
Tester, employing SR-4 strain gages mounted on a 
wristlet. To measure part-game learning a High 
Serve Test was devised. In addition to the Round 
Robin Tournament, a Badminton Rating Scale was de- 
vised to measure total game performance, 


The various tests were administered to thirty sub- 
jects in a required course in Badminton for women 
major students in the School of Physical Education and 
Athletics at The Pennsylvania State College, and to 
an expert, Tara Deodhar Purshottom, All India Cham- 
pion. Comparisons were made between beginners, 
intermediates, advanced players, and the expert. 

Comparative data were presented graphically; 
photographs, and photostats were included; and appro- 
priate statistical analyses performed. 

The statistical basis for the selection of the vari- 
ables of wrist action derived from the oscillographic 
records included the correlation of the variables with 
the two criteria of game performance and the inter- 
correlation of the variables, employing the Pearson 
product-moment technique. Likewise, the statistical 
basis for the selection of the criteria for part-game 
performance (LEARNING INDEX) and total game per- 
formance (PROFICIENCY INDEX) included an anal- 
ysis of the High Serve Test, Rating Scale and Round 
Robin Tournament to determine reliability and va- 
lidity, employing the Pearson product-moment tech- 
nique. The relationship between the selected char- 
acteristics of the oscillographic records (Hathaway 
Type S14-A Oscillograph) of wrist movement and the 
criteria of game performance was determined by the 
multiple correlation technique. 

On the basis of the data, the following conclusions 
were reached, The WSL Dynamic Wrist Tester is a 
reliable instrument of measurement of angular ve- 
locity and range of motion of the wrist in Badminton. 

The Badminton High Serve Test and the Badminton 
Rating Scale are more reliable and valid instruments 
of measurement for proficiency in Badminton than any 
existing published test of the same kind. 

It is concluded on the basis of the investigation that 
wrist action does have importance in learning the skill 
of Badminton. However, the degree of importance may 
be less than generally considered to be the case. Also, 
the amount of learning should be distinguished from 
the rate of learning the skill of Badminton. 

Theoretically the comparative swiftness with which 
perfection is reached in the final stages of learning is 
indicated by a continued rise in the learning curve and 
increased consistency in performance. Although this 
was observed to be true in the performance of the be- 
ginners, the advanced and intermediate players ap- 
peared to be influenced by the pending Easter vacation. 
Having already obtained high scores in the fourth week 
of testing it may be that their incentive was not as 
strong as that of the beginners, and consequently sus- 
ceptible to the excitement of the approaching vacation. 
Therefore, the rate of learning of the beginners is 
highest but the amount of learning of the advanced 
players is highest. The Learning Index was used in 
calculations of relationship. 

The facts indicate a moderately high relationship 
between the components of wrist action and stroke 
production, However, the fact that the variable of 
wrist movement termed Stroke Cycle exhibits the 
highest reliability and validity may point toward a 
further examination of the timing of the stroke. Lack 
of skill in timing the sequence of the various portions 
of the stroke so that all forces are summated at the 
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moment of impact may have even greater importance 
than wrist action. 
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AN INDIVIDUAL READING TEST 
FOR COLLEGE FRESHMEN 


(Publication No. 5377) 


Walter John Clarke, Ed.D. 
Stanford University, 1953 


The purposes of the investigation were: (1) to de- 
vise a test which would permit the measurement of 
the oral, silent, and study-type reading skills of col- 
lege freshmen; (2) to evaluate the association of the 
reading skills, as measured by the test, with scholar- 
ship; (3) to explore the diagnostic possibilities of the 
test. It was hypothesized: (1) that reading, measured 
under the conditions of this study, may be signifi- 
cantly related to college scholarship, and (2) that the 
evaluation of oral, silent, and study-type reading may 
provide information about the reading skills of stu- 
dents that otherwise could not be obtained readily. 

The test consisted of nine paragraphs of two hun- 
dred words each, and a fore-exercise of one hundred 
and thirty-one words, The oral, silent, and study- 
type reading sections of the test consisted of three 
paragraphs each. 

After reading each paragraph, the subjects recited 
orally, attempting first to recall as much of the para- 
graph as possible and then to formulate the main idea 
of the paragraph. Each paragraph contained fifteen 
items for which credit was given upon recall. 

The test was scored in terms of rate of reading 
and number of items recalled in the three sections of 
the test, the total number of items recalled in the 
whole test, the number of errors during the oral 
reading, and the number of main ideas formulated. 

The sample consisted of one hundred first year 
college students, selected so as to be representative 
of the male population upon which the norms of the 
1946 Edition of the American Council on Education 
Psychological Examination were based. 

Reliability for the recall measures was found to 
be .78 for the oral, .76 for the silent, and .79 for the 
study-type reading, and for the whole test, .90. 

The correlation between oral rate and recall was 
positive and significant at the .05 level, while the 
correlation between silent rate and silent recall did 
not differ significantly from zero, Between study 
rate and study recall, the correlation was negative 
and significant at the .001 level. 

The correlations between the three rate measures 
and those between the three recall measures were 
positive and statistically significant. 


All reading measures were found to be signifi- 
cantly related to scholastic aptitude, the values rang- 
ing from .20 to .53. 

All reading measures, with the exception of oral 
rate and study rate, were correlated significantly 
with the criterion of scholarship, the coefficients 
ranging from .24 to .54. 

However, when the influence of scholastic aptitude 
was held constant with respect to the criterion of 
scholarship, only the recall measures and the main 
ideas score were found to be significantly related to 
scholastic achievement. 

Fifteen case studies were presented as illustra- 
tions of possible diagnostic applications of the test. 
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AN EXPLORATION OF WOMEN COLLEGE 
STUDENTS’ INTERPRETATION OF MARITAL 
ROLES OF MEN AND WOMEN AS INDICATED 

BY THEIR RESPONSES TO FAMILY LIVING 

SITUATIONS IN SELECTED MOTION PICTURES 
WHERE ALL STUDENTS WERE IN THE HOME 
ECONOMICS DEPARTMENT 


(Publication No. 5433) 


Louise S. Fernandez, Ed.D. 
New York University, 1953 


This exploratory study in family life deals with 
the interpretations of marital roles of men and women 
as understood by certain women college students. The 
interpretation of marital roles has an important bear- 
ing on the interpersonal relationships of individuals 
and families. 

Information compiled from diversified sources in 
the following areas: (1) social roles, (2) family rela- 
tionships, and (3) motion pictures in education, indi- 
cated that the present study should supplement mate- 
rial now available in family life education. Thus, the 
traditional and developmental aspects of the marital 
roles of provider, homemaker, child-guide and lover 
were selected for study in relation to these factors: 
year in college, marital status, race, and religion. 
Traditional refers to those responsibilities custom- 
arily expected of marriage partners; developmental 
is characterized by expectations in terms of interests 
and needs rather than specific behavioral conformi- 
ties. 

The film Who’s Boss was selected by a board of 
judges to be used as a technique for stimulating stu- 
dent reaction and a questionnaire, based on episodes 
depicting marital roles, was devised. The procedure 
and instruments were tested in a pilot study, and re- 
liability and validity were established through inter- 
views. 

The procedure used in collecting the data was as 
follows: (1) A sample of two hundred college women 
was chosen, and found to be adequate. (2) Approval 
was secured to present the film and questionnaire 
during regular sessions of the eight Home Economics 
classes involved. (3) Additional information from 
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each student was secured through a personal data 
sheet and an index card. 

Student responses were compared to see what 
differences, if any, were related to year in college, 
marital status, race, and religion. Summary inter- 
pretations for each group were compiled. In the sta- 
tistical comparisons between groups significant dif- 
ferences at the 5 per cent level were determined. 

Generally, the data seem to indicate no clear-cut 
interpretations along developmental or traditional 
lines but rather a transitional stage with regard to 
these marital roles for men and women. The man’s 
homemaker role was interpreted as being less tra- 
ditional than the women’s role. The man’s tradi- 
tional role of provider was interpreted as being ina 
transitional stage with many of the traditional inter- 
pretations retained, while the shared responsibilities 
of the developmental interpretation were also accept- 
able. Generally the lover and child-guide roles were 
interpreted as being more developmental than tradi- 
tional, 

Comparisons between class groups indicated that 
the freshmen were decidedly more traditional in their 
interpretations for the marital roles studied, than the 
sophomores, juniors, and seniors. The sophomores 
were the least traditional, while the juniors were 
slightly less traditional than the seniors in their in- 
terpretations for these marital roles, 

Among the other groups studied, the married stu- 
dents were consistently less traditional in their in- 
terpretations of marital roles than the unmarried 
group, especially for the homemaker role. The 
White students were found to be more traditional in 
their interpretations, especially for the homemaker 
and provider roles, than the Negro students. Between 
the religious groups, the homemaker and provider 
roles were interpreted as being more traditional than 
developmental, with the Protestant students more 
traditional than the Catholics, and the Catholic stu- 
dents more traditional than the Jewish students. 

In Home Economics teacher education it is sug- 
gested that the program include a study of marital 
roles, Instruction in using motion pictures as a tech- 
nique to stimulate student thought and reaction should 
be given. 

The findings of this research have implications 
for content, methods, and techniques of family life 
courses. Studies of marital roles give insights into 
ways of producing more democratic families. The 
findings of this study have implications for further 
research of marital roles using other media such as 
recordings, stories, film strips, and radio. 


Microfilm copy of complete manuscript of 277 
pages, $3.46. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-856. 


THE RELATIONSHIP OF DAY CENTER 
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(Publication No. 5417) 
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The purpose of this study was to determine the 
psychological characteristics of three groups of older 
subjects. The groups were distinguished on the basis 
of their participation in the Day Center Program of 
the New York City Department of Welfare or their lack 
of participation, and on the basis of making an initial 
contact and never returning to any of the centers. 
The purpose of making this comparison was to reveal 
if the day center members are characterized by per- 
sonality patterns different from the two other groups 
and to secure additional psychological data concern- 
ing adjustment in the later years. 

The procedure consisted in applying the Rorschach 
Test, the Adult Activity Inventory, the Your Health 
sub-test, and in obtaining social data from each sub- 
ject. Two stratified samples were selected from the 
membership of the day centers and from the control 
group (non-members). The drop-out group was se- 
lected by random sampling, The total number of sub- 
jects tested was 117. The Rorschach records were 
evaluated on the basis of a rating sheet consisting of 
45 items. Each record was evaluated by three inde- 
pendent raters. Reliability was established for all 
items by an analysis of variance between the scores 
of the three raters on each item. Variance was also 
applied to test the relationship of scores for each 
item between the three sub-groups. The groups were 
compared on the basis of age, sex, religion, living 
conditions, clinic diagnosis, marital status, years 
living alone, and education, 

Correlation coefficients were obtained for the re- 
lationship between day center attendance and adjust- 
ment as measured by the Rorschach, Adjustment as 
measured by the Adult Activity Inventory, feelings 
about health as measured by the Your Health sub-test, 
and feelings of rejections as indicated by the Rors- 
chach. Contingency was set up to test the relation- 
ship between adjustment and sex, religion, marital 
status, number of persons the subjects was living with, 
years living alone, age, education, Activity Inventory, 
and Your Health, 

The results of the study revealed that on the basis 
of living arrangements and marital status, the day 
center group constituted the group with the lowest in- 
terpersonal relationships. It was found that the day 
center acted as compensation for the loss of family 
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and friends. Adjustment was highest for the day cen- 
ter sample. However, on several items all three 
groups obtained poor scores, leading to the conclu- 
sion that for this group of older persons as a whole, 
emotional functioning was not very mature, Specific 
findings are summarized as follows: 

1. The day center group is less withdrawn, less 
submissive, and more dominant than either of the 
three groups. 

2. All three groups experienced feelings of inade- 
quacy and rejection, although these feelings are least 
intense in the center group. 

3. A correlation of .29 was found in this sample 
between adjustment and attitudes towards their per- 
sonal health. 

4, Responsiveness to sexual stimulation was 
found for all groups. However, feelings of sexual in- 
adequacy were also experienced, 

Several recommendations for further study are 
indicated. The first should evaluate the more effec- 
tive aspects of the day center program and its effect 
on various individuals. Such a study would include a 
long range follow-up of subjects after their initial 
visit. A second proposal suggests an investigation to 
determine to what extent immature patterns of ad- 
justment may be modified to more mature ways of 
adjusting, 
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The purpose of this study was to investigate the 
relationship between emotional and social adjustment 
of individuals and their attendance at co-educational 
and single-sex high schools. 

In addition to the basic problem, the following 
sub-problems were investigated: 

1, Are there discernible social and emotional 
needs indicated by the entering freshmen in either 
type of school? 

2. Are there differences in social and emotional 
adjustment reflected by the seniors of the two types 
of schools? 

3. Are there any particular social and emotional 
adjustment patterns which are related to four years 
of attendance at either kind of school? 

The subjects, children of salaried skilled 
workers, were of average intelligence, belonged to 
the Caucagian race and were free from visible handi- 
caps. The freshmen were from 13.5 to 14.5 years of 
age and the seniors were from 17.5 to 18.5 years of 
age, 


Two hundred and forty (240) subjects consisting of 
thirty (30) freshmen and thirty (30) seniors from an 
all-male high school, thirty (30) freshmen and thirty 
(30) seniors from an all-female high school and sixty 
(60) freshmen and sixty (60) seniors from a co-educa- 
tional high school were given a differentiating battery 
of personality tests. The tests were the Rohde-Hil- 
dreth Sentence Completions, the Mooney Problem 
Check List and the Bell Adjustment Inventory. 

A variety of statistical techniques was employed 
to determine whether significant relationships exist 
between attendance at co-educational and single-sex 
schools and emotional and social adjustment of the 
students as measured by the battery of tests. These 
techniques included the t test of significance, the chi- 
square test and correlation analysis. In addition, 
Fisher’s z-function was employed. This multiple ap- 
proach made it possible to draw more reliable con- 
clusions since occasional aberrant findings on one 
statistical technique could be readily checked on other 
techniques. 

Responses to the questions on the Mooney and to 
the Student Questionnaire were analyzed for corrob- 
orative data relative to the findings from the psy- 
chological tests. 

The results obtained within the limitations of the 
study may be summarized as follows: 

1, There are discernible social and emotional 
needs indicated by the entering freshmen in either 
type of school. The freshmen of the co-educational 
school are better adjusted as measured by the Rohde 
Social, Rohde Emotional and Mooney Social and Rec- 
reational Activities tests. 

2. There are differences in the social and emo- 
tional adjustment as reflected by the seniors of the 
two types of schools. The seniors of the co-educa- 
tional school appear to be better adjusted in terms of 
having fewer emotional and social problems as meas- 
ured by the Mooney Social and Recreational Activities, 
Mooney Courtship, Sex and Marriage, Mooney Social, 
Mooney Social-Psychological Relations, Rohde Social 
and Rohde Emotional tests. 

3. There are particular social and emotional ad- 
justment patterns which are fostered by four years of 
attendance at either type of school. There are no sig- 
nificant differences in the single-sex schools in the 
comparison of the freshmen and seniors. The female 
freshman is emotionally better adjusted than the fe- 
male senior of the co-educational school as indicated 
by the Bell Emotional. The male freshman is socially 
better adjusted than the male senior of the co-educa- 
tional school as reflected by the Rohde Social. The 
seniors of the co-educational school indicate a will- 
ingness to recognize and reveal their emotional and 
social problems. The seniors of the single-sex school 
apparently have already created firm defense mech- 
anisms to conform to social expectations and “right 
answers.” However, occasionally their defenses are 
relaxed as evidenced in the Mooney Problem Check 
List and Student Questionnaire by their willingness to 
risk contact with psychological services for clarifi- 
cation of their emotional and social problems. 

4. The differential school effects for the sexes 
are found only in the co-educational situation for the 
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females. This finding is perhaps the most conclusive 
in terms of the main problem in that putting selection 
factors aside, co-education has a significant rela- 
tionship to the emotional and social adjustment of the 
female adolescent, as measured by the differentiating 
test battery employed in this study. 
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This study was an attempt to bring to light vari- 
ous techniques of evaluation from areas of industrial 
and general education and industrial personnel work 
that might be an aid to the industrial arts teacher in 
meeting his problems of evaluation, These tech- 
niques were set up in the form of a course outline 
which might replace or supplement the narrow type 
of tests and measurements course that is offered for 
a majority of industrial arts teachers and future 
teachers, 

The techniques of evaluation were found through 
the documentary study of books, articles, and re- 
searches on various phases of the problem of evalu- 
ation in the areas mentioned above, and by a ques- 
tionnaire distributed to what were postulated as being 
better-than-average teachers of industrial education. 
The compilation of these techniques and the resultant 
course outline was then submitted to a selected jury 
of 84 leaders in the supervisory and teacher educa- 
tion branches of industrial arts. The responding ju- 
rors, 92 per cent of those contacted, rated these 
techniques and the resultant course content on the 
importance that they felt was necessary in the train- 
ing of industrial arts teachers, as well as giving 
their subjective opinions on the importance and use 
of these and additional techniques of evaluation, and 
suggestions on administering such a course to indus- 
trial arts teacher education students. 

The following conclusions, as well as the course 
outline are based upon the findings of this study: (1) 
The evaluative process is necessary to a dynamic 
educational system, (2) The evaluative process, 
throughout the years has gone from a highly subjec- 
tive state to a more objective state, and is now re- 
turning to a subjective state. (3) Evaluative tech- 
niques and interpretation, as well as its underlying 
basis of values is highly subjective, and subject to 
disagreement between “authorities” as well as lay- 
men, (4) Evaluation in industrial arts is a compre- 
hensive process which should give consideration to 
many facets of the individual’s behavior changes in- 
cluding manipulative skill, knowledge of related 


— 


information, tool usage and work habits, personality 
traits, planning and problem solving ability, and safety 
attitudes and behavior. (5) Evaluation in industrial 
arts should be a continuous process, calling for the 
selection and use of several instruments, such as the 
teacher-made paper and pencil tests utilizing various 
item forms, performance tests, the rating of projects, 
work habits and tool usage rating scale, personal in- 
terview or conference, rating oral tests or recitation, 
standardized tests, and the student self rating or inter- 
student rating and criticism. (6) Course or area ob- 
jectives should be formulated by every industrial arts 
teacher, and evaluation should be made in terms of 
them. (7) The industrial arts students on all progress 
or grade levels should be notified of, and advised in 
light of, the continuing results of his or her evaluation, 
(8) Standardized tests in industrial arts are generally 
unavailable. (9) Industrial arts teacher education ma- 
jors may profit most by an evaluation course in their 
field, (10) Industrial arts teacher education students 
should have the chance to put evaluative techniques 
into use in practice teaching under actual school con- 
ditions. (11) Industrial arts seems to be moving to- 
ward a greater emphasis on educating the whole child 
in cooperation with the language arts area, the health 
area, the personality development area, as well as 
aiding the child in the ability to solve problems and 
develop personal initiative. 
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The primary purpose of this study was to try to 
determine how accurately grade point averages at 
Bradley could be predicted from the results of the 
American Council on Education Psychological Exam- 
ination and the results of four factors of the Johnson 
Temperament Analysis. Also an effort was made to 
refine the Method of Successive Combinations, the 
main statistical procedure used. From this method, 
prediction tables were devised which may be used 
with caution in predicting the first year success of 
students entering Bradley. The tables appear in the 
appendices. 

The sample used was the Freshman class enter- 
ing Bradley in September of 1950. The chi square and 
correlation techniques were used to determine the re- 
lationship between each factor and college achieve- 
ment. An item analysis and an extreme scores anal- 
ysis were undertaken in an effort to arrive at pre- 
dictions more efficient than those made from the total 
A.C.E. scores and the four Johnson Analysis scores. 
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The Johnson factors used were: nervous, depressed, 
critical, and self-mastery. 

The evaluation of predictions was made with the 
use of the coefficients of alienation and determina- 
tion. Although the A.C.E. total scores increased the 
reduction in error of prediction and increased the 
accountability for variance more than the Johnson 
factors did, the predicability of all factors combined 
was not as desirable as was hoped for. The three 
criteria by which the best combination of factors was 
chosen for prediction were: (1) The percentage of 
correct predictions made of the fifty subsample cases 
chosen at random and not used in the statistical work, 
(2) The differential predictive power, and (3) The 
chances in 100 of a prediction being accurate (this 
was based upon the percentage of the cases involved 
in making a prediction that would be correctly pre- 
dicted if they were not part of the statistical work in 
making predictions for certain combinations of 
scores). 

None of the procedures used satisfied all three of 
the criteria of good prediction, but certain trends in 
grade point were observed in combinations of scores 
which should make the prediction tables of some 
value. 
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In this research the social choices among second, 
fifth, and eighth grade students in three Detroit ele- 
mentary schools in comparable socio-economic areas 
were studied to determine whether such choices for 
classmates in groups of children at early latency, 
pre-adolescence, and early adolescence show identi- 
fying and differentiating group patterns. 

An intensive study of the child growth and devel- 
opment literature resulted in the following major 
predictions: 

1. As children move upward on the developmental 
scale, they exhibit the ability to make progressively 
wider social choices, as based on sociometric data, 

2. During the pre-adolescent stage of development 
the associational pattern is definitely homosexual in 
nature, whereas at the entrance into latency and in 
early adolescence there are some heterosexual 
choices of associates. 

3. As children move upward on the developmental 
scale, they show an increasing tendency to move away 
from a dependency upon adults toward a dependency 
upon members within the peer group. 


4. The degree of mutual choices of associates 
within a group is more extensive and more durable 
during early adolescence than during early latency or 
pre-adolescence, 

5. There is a limit to the number of leaders, re- 
jects, and isolates that a group at any developmental 
level supports psychologically. 

These predictions were investigated through the 
use of sociometric and near-sociometric tests with 
all three grade levels and a “Guess Who?” test with 
the fifth and eighth grades, The test-retest technique 
was used, with the sociometric test given after a six- 
week interval for validation purposes, 

The data were processed statistically to afford 
information for each group and each developmental 
level in relation to such criteria as volume of choice, 
extent of homosexual and heterosexual choices, group 
cohesion, compliance with peer code, group coher- 
ence, and the extent of indicated leaders, rejects, and 
isolates. 

The results of the investigation were summarized 
in appendices in the form of sociomatrices and charts. 
Nine tables were derived from these raw data. An 
examination of the summarized data generally bore 
out observations: 

1. The extent of social choices on sociometric 
tests does not become progressively wider as chil- 
dren move upward on the developmental scale. In- 
stead, the widest choice occurs at pre-adolescence, 
followed by early adolescence, and then by early 
latency. 

2. The homosexual choices of pre-adolescents 
exceed those of early adolescents by only a slight 
margin. 

3. There is conflicting evidence as to whether 


there is a greater dependency upon members of the 


peer group as children move upward on the develop- 
mental scale. 

The findings of this study bear a number of im- 
plications for educators, as follows: 

1. Successful teachers cannot treat all children 
alike, either as individuals or as groups. 

2. The use of voluntary groupings as early as the 
second grade is both practical and desirable. 

3. It is normal for both fifth and eighth graders to 
exercise a high degree of homosexual choice. 

4. Heterosexual choices are not so extensive 
among eighth graders as might be expected. 

5. Early in the semester fifth graders show a 
higher degree of group knittedness than do second or 
eighth graders. Later in the semester group knitted- 
ness declines among fifth graders and increases 
among eighth graders. 

6. Groups at the eighth grade level can be larger 
in size than at the second or fifth grade levels. 

7. Leaders, rejects, and sometimes isolates exist 
within any classroom group and can be located as 
early as the second grade through an examination of 
social choices. 

This study evaluates the needs and characteristics 
of early latency, pre-adolescent, and early adolescent 
groups from the standpoint of social choices, It 
should be recognized that other factors contribute to 
the sum total of what is seen in classroom groups and 
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undoubtedly influence the nature of social choices. . 
Among such factors would be included the socio-eco- 
nomic status of the school area, the degree of mobil- 
ity of the school population, curricular practices of 
the school, pupil-teacher relationships, and class- 
room atmosphere. 
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If any excuse were to be sought for this study it 
could be found in the fact that, even with the many 
recent books on supervision, there is still a definite 
need for one that deals briefly and adequately with 
the philosophy of Industrial Arts Supervision and the 
major means of making it effective. The result of 
this study is a text for use in college teacher-train- 
ing classes. The text should have value to prospec- 
tive teachers of Industrial Arts, experienced teachers 
who are preparing for and anticipating promotion as 
head of department or supervisor and to supervisors 
who are looking for new approaches to the solution of 
their problems. It is written primarily for the stu- 
dent who is still uncertain of himself as prospective 
teacher and who looks somewhat fearfully ahead to 
starting work under the watchful eyes of experienced 
persons who may concentrate upon his ineffectiveness 
rather than his promise as a developing professional 
worker. Furthermore, it is intended that the text will 
serve as a guide to experienced teachers who are 
faced with the responsibility of entering upon the du- 
ties of supervision, It is hoped, also, that persons 
already proficient in the field may find some sugges- 
tions which may prove helpful to them in one way or 
another, 

The text is divided into four parts: (1) The Back- 
ground of Supervision; (2) The Supervisor: His qual- 
ifications, duties, responsibilities and place of work; 
(3) Techniques of Supervision; and (4) Conclusions. 

Part three, which is concerned with supervisory 
techniques, includes such chapter headings as: Class- 
room Visitation; Constructing the Course of Study; 
The Selection of Teachers; The Improvement of 
Teachers in Service; Supervisory Conferences; Dem- 
onstration Teaching; Supervisory Bulletins; Evalua- 
tion in Supervision; Shop Supply Management; and 
Planning for Expansion, Under these chapter head- 
ings the principles of supervision in industrial arts 
are Clearly explained. Illustrations and tables are 


used extensively in an effort to familiarize the reader 
with many of the supervisory problems. 

Most of the ideas contained in this study are what 
experienced supervisors of industrial arts already 
know. Many of the suggestions have already been well 
expressed in written form. All of the suggestions con- 
tained in the text have been developed after much ob- 
servation, many discussions with those in the field of 
industrial arts supervision, and by reading much of the 
writing in the field of general supervision. 

The study is written in “textbook form” with bib- 
liographies at the end of the chapters. Several appen- 
dices are included to illustrate several supervisory 
techniques used in various cities by industrial arts 
supervisors, Special mention should be made of the 
many shop management forms shown, 

Finally, Part IV provides the reader with an over- 
view of Industrial Arts Supervisory practices and a 
pre-view of what lies ahead for the industrial arts 
supervisor in his over-all task of improving instruc- 
tion. 
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It was the purpose of this study to investigate cur- 
rent practices and attitudes in preparing nursing in- 
structors and to interpret the findings in terms of 
judging how well these provisions were designed to 
cultivate teaching competency. 


Plan of Study 

The nineteen participating schools (drawn from 
every part of the country) were approved by the re- 
gional accrediting association and the National Nurs- 
ing Accrediting Service, and provided programs pre- 
paring teachers for several nursing areas. 

Four types of questionnaires were completed by 
19 administrators, 56 “methods” instructors and col- 
lege supervisors, 119 supervising teachers and 321 
student teachers, along with a Revised Form of the 
Minnesota Teacher Attitude Inventory. Each school 
was also visited to gather additional impressions 
of these programs. 

These data were analyzed in various ways, and the 
findings summarized chiefly through percentages, 
means and standard deviations. Appropriate statis- 
tical tests were applied to determine the significance 
of observed differences. 


Principal Findings 
1. Most student teachers had graduated from di- 
ploma programs and had been granted from one to 
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two years of college credit for their basic nursing 
program. 

2. These university programs always included 
general and professional education courses but less 
often provided advanced preparation in clinical nurs- 
ing. 

3. The college supervisors were better prepared 
than the supervising teachers, as judged by degrees 
held and special work taken in education and nursing 
education. But supervising teachers had made more 
extended preparation in clinical nursing. Faculty 
members and student teachers alike were deficient in 
public health and psychiatric nursing experience. 

4. All but four universities used cooperating 
schools as well as the basic university program. The 
length of the student teaching experience varied from 
four classes to a two-quarter sequence. | 

). The assignment of student teachers was chiefly 
governed by their needs, the qualifications of instruc- 
tors and available clinical facilities. Their orienta- 
tion usually included: explanation of the basic 
school’s philosophy and curriculum, and some intro- 
duction to the clinical division and to specific teach- 
ing activities. 

6. The activities in which student teachers en- 
gaged varied notably from school to school. Most 
students used discussion methods of teaching, cared 
for classroom equipment, used pictures, diagrams 
and charts and wrote anecdotal notes regarding stu- 
dent behavior. Fewer demonstrated patient care, 
supervised classroom and ward practice or assisted 
basic students with nursing care studies. Students 
infrequently planned excursions or panels or used 
X-Rays or specimens. 

7. Nearly all student teachers examined instruc- 
tional materials and prepared teaching units and ex- 
aminations. While most students attended some 
meetings of professional organizations, few regularly 
attended committee or faculty meetings, participated 
in staff education programs, or in guiding student ac- 
tivity groups. Many student teachers were not per- 
mitted to examine cumulative records of basic stu- 
dents, though as faculty members a year later they 
would be expected to use such records judiciously. 

8. Preliminary use of the attitude inventory 
showed a substantial gain in scores during the period 
of professional preparation for teaching. Further use 
in these nineteen schools indicated that college su- 
pervisors held somewhat more liberal attitudes to- 
ward students than the supervising teachers did, while 
both groups ranked significantly higher than student 
teachers, 


Recommendations 

The findings underscore the necessity to provide 
for: 

1, Professional education courses designed to 
cultivate an understanding of the role of the school in 
contemporary society and those insights, skills and 
appreciations that the professional teacher needs, 

2. Specialized preparation in a major field to as- 
Sure more adequate content for teaching. 

3. Closer cooperation between faculty members 
in nursing and other instructors engaged in teacher 
preparation, 


4. More uniform practices in granting college 
credit for basic nursing experience. 

0. Research studies designed to evaluate current 
programs preparing nursing teachers. 

6. Inter-school conferences to share experiences 
and research on problems of teacher education in 
nursing. 
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Today, when colleges are adding faculty members 
who would not have been considered for college teach- 
ing positions a few years ago, it is important that 
teaching personnel be oriented effectively into new 
positions. 


The Problem 

The purpose of the investigation was to examine 
the literature and to study current practices in the 
orientation of new members of a faculty at selected 
liberal arts colleges, with a view toward improving 
the program of orientation at Ohio Wesleyan Univer- 
sity at Delaware, Ohio, and at other liberal arts col- 


leges. 


Procedure Used in Collecting Data 

In treating the problem of the dissertation the fol- 
lowing topics were studied: (1) related literature, (2) 
the opinions of experts, (3) the program of orientation 
at Ohio Wesleyan University as revealed by a survey, 
and (4) the programs of orientation at selected liberal 
arts colleges as revealed by surveys and visitations. 

The surveys were conducted by means of question- 
naires. Practices included in the questionnaires were 
compiled from a study of the literature on orientation 
and subjected to the judgments of experts who evalu- 
ated each practice and made additions to the list. 
Major areas in the questionnaires are: (1) interview, 
(2) faculty study groups held prior to the opening of 
school, (3) faculty study groups held after the opening 
of school, (4) faculty bulletins, (5) departmental meet- 
ings, (6) syllabi, (7) faculty meetings, (8) social gath- 
erings, (9) visitation of new faculty member while 
teaching, (10) system of advising students, (11) as- 
signment to faculty standing committee, (12) special 
college services, (13) miscellaneous. 


Methods of Analysis 
Each individual checking a questionnaire was asked 


to complete it first on the basis of the ideal situation 
and second on the basis of the actual practice at his 
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institution. A measure of satisfaction or dissatisfac- 
tion with orientation practices was derived by corre- 
lating the ideal situation and actual practice for each 
individual. 

By averaging the measure of satisfaction of indi- 
viduals, a level of satisfaction at a particular insti- 
tution was obtained. On the basis of these institu- 
tional and individual levels of satisfaction, the sample 
of individuals was divided into groups indicating high 
and low levels of satisfaction with existing orientation 
practices. Then chi-square tests for significant dif- 
ferences in actual practice between the two groups 
were made, 


Findings 

The literature on the orientation of new members 
of a college faculty stressed the fact that the pre- 
service training of prospective college teachers does 
not sufficiently orient them to the function of higher 
education in the society of today. Literature on in- 
service training stressed the fact that orientation 
should be the first step in the in-service training of 
the new faculty member, 

The survey of Ohio Wesleyan University and forty- 
nine selected liberal arts colleges revealed that the 
major emphases in the orientation of the new faculty 
member were in the following areas: (1) interview, 
(2) faculty handbook, (3) faculty bulletins, (4) depart- 
mental meetings, (5) faculty meetings, (6) social 
gatherings, (7) system of advising students, (8) spe- 
cial college services, It also showed that in the opin- 
ion of faculty members more should be done with the 
following areas: (1) faculty study groups held prior 
to the opening of school, (2) faculty study groups held 
after the opening of school, (3) syllabi, (4) faculty 
standing committees, . 

Faculty members and administrators in the fifty 
colleges surveyed rated programs of orientation as 
slightly below average on a five-point rating scale. 
There is a chance that this estimate is high, as bias 
would be likely to operate in the direction of raising 
rather than lowering the estimate, 

From the comments of faculty members and ad- 
ministrators in the fifty liberal arts colleges sur- 
veyed, the impression was gained that programs of 
orientation are not well-planned and that faculty 
members are not usually consulted when programs of 
orientation are being planned, 
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IMPLEMENTATIONS FOR A COURSE 
IN ADVANCED ELECTRICITY 
IN INDUSTRIAL TEACHER EDUCATION 


(Publication No, 5401) 
Thomas I, Monteleone, Ed.D. 
Bradley University, 1952 


The purpose of this study is to design and con- 
struct electrical apparatus which will implement the 


teaching of electricity in the junior and senior high 
school industrial arts shop as well as in the teacher 
training institution, The apparatus which have been 
developed in this study are those which are usually 
omitted from the school shop because of their cost or 
because the commercially built units are unsuitable 
for the teaching situation found in the school shop, 

The units described are: Electrical Power Unit, 
Electroplating and Anodizing Power Unit, Vacuum 
Tube Characteristics Demonstrator Panel, Regulated 
Voltage Power Supply, and Induction Heater, The me- 
chanics of electroplating and anodizing are included in 
the appendix, 

In the process of their development, many different 
circuits were tried, Some proved to be too costly to 
be practicable; others proved to be too complex to be 
constructed by the student; and some did not exactly 
fulfill the need, Many months of experimentation and 
actual shop use have produced units which give supe- 
rior performance, The author has considered many 
factors, such as: safety, quietness, simplicity of de- 
sign, simplicity of construction, and compactness as 
to shop space required, To eliminate construction dif- 
ficulties color coded wire has been used throughout, 
The construction procedure indicates the color of the 
wire to be used, These units are presently in daily 
operation in the Industrial Arts Department of 
Teachers College of Connecticut, New Britain, 

Educational utilization and implications are found 
in the early part of the study, followed by the construc- 
tional data on each apparatus, 

More than usual emphasis is placed on the con- 
struction details and on the specifications of the mate- 
rials which are used, The procedure is illustrated by 
actual photographs and drawings, a factor that will 
prove helpful to the teacher and to the student builder. 

The author points out that many units have been 
constructed in the electricity classes by prospective 
teachers at Teachers College of Connecticut for use in 
the schools where they will be employed or to supple- 
ment their hobby activities at home. The hope has 
been expressed that the experimentation in the con- 
struction of these units will lead to the development 
of other electrical shop apparatus, It is pointed out 
that in this manner the teaching of electrical princi- 
ples will be made dramatic, vivid, and relatively easy 
for students to understand, 


Microfilm copy of complete manuscript of 192 
pages, $2.40. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-865., 


EFFECTS OF AN IN-SERVICE TEACHER 
TRAINING PROGRAM ON PUPIL OUTCOMES 
IN FIFTH AND SIXTH GRADE SCIENCE 


(Publication No, 5364) 
Gordon Matthew Alfred Mork, Ph.D. 
University of Minnesota, 1953 


The basic proglem of this study was to try to test 
certain aspects of a null hypothesis which stated: 
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There is no difference in science achievement among 
fifth and sixth grade pupils as measured by written 
objective tests, between the pupils of teachers who 
have and teachers who have not participated in a one 
year in-service program dealing with the objectives, 
content, methods, and materials of science instruc- 
tion, 

A two year experiment was planned to test the 
hypothesis, During the early weeks of the first 
school year the pupils of participating teachers were 
given five science tests prepared by the investigator, 
and these pupils were again tested with these tests at 
the end of the school year, They were also adminis- 
tered the Kuhlmann-Anderson Intelligence Test, Fifth 
Edition, Grade VI form, during the school year, The 
pupils taught by this same teacher in the same school 
on the following year were also given a similar test- 
ing program. During this second year of the study 
the experimental teachers participated in an in-serv- 
ice program, monthly meetings dealing with elemen- 
tary school science education, Other teachers who 
administered the testing program to their pupils, but 
who did not participate in the in-service program 
served as outside controls, 

Analysis of results was made by testing the sig- 
nificance of within years changes in means and vari-~ 
ances by the use of appropriate t tests allowing for 
correlation between measures, Comparison between 
years was made by analysis of variance and covari- 
ance, comparing the adjusted means on final tests 
after allowance had been made for inequalities re- 
lated to differences in intelligence quotients and sci- 
ence pre-test scores. 

The study was conducted in Duluth, Minnesota, 
public schools. Three volunteering fifth grade 
teachers and one volunteering sixth grade teacher 
comprised the central experimental study. Three 
Duluth fifth grade teachers and one Duluth sixth grade 
teacher comprised the Duluth outside control groups. 
Three hundred eighty pupils were involved in the Du- 
luth study. Four Minnesota state teachers college 
laboratory schools comprised other outside control 
schools. Four fifth grade, and four sixth grade situ- 
ations, with three hundred forty pupils, made up 
these groups, 

Among Duluth experimental teachers the in-serv- 
ice year produced significantly greater mean and 
variance in the case of one teacher, with no differ- 
ence evident in the case of the other three, One Du- 
luth outside control teacher showed an increase in 
means (a very large increase) but no corresponding 
increase in variability. Among the teachers college 
groups there were no significantly greater means or 
variances during the second year than during the 
first, the fifth grade groups showing no differences, 
the sixth grade goups showing superiority in means 
during the first year of the study. 

Subtest results among the experimental fifth 
grade teachers indicated no differences in scores on 
superstitions and misconceptions during the two 
years. In ability to apply principles one teacher’s 
pupils showed no differences, the pupils of a second 
teacher were significantly higher in mean score 
during the control year, the third group produced 








significantly greater means during the experimental 
year. On tests of facts, concepts, and vocabulary, the 
pupils of one teacher showed no differences between 
years, while the pupils of two teachers showed signif- 
icant superiority in means during the experimental 
year. 

The null hypothesis was rejected with sufficient 
frequency to indicate that teachers may, through the 
given test results of their pupils, show an increased 
effectiveness in instruction which is associated with 
an in-service science education program. 
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EDUCATION, THEORY AND PRACTICE 


SELECTIONS IN PHILOSOPHY AND PSYCHOLOGY 
RELATING TO INDUSTRIAL ARTS EDUCATION 
(Publication No. 5399) 


John Paul Masengill, Ed.D. 
Bradley University, 1952 


The purpose of this study is to discover the role of 
industrial arts in education; to present basic concepts 
from which may be derived sound practices in indus- 
trial arts education; to show effective means by which 


learning is most wisely guided or directed through in- 
dustrial arts education; and to present materials which 
are based upon experimentation and tested educational 
experiences and which may be applied to learning sit- 
uations. 

The selections are presented under the following 
headings: (1) The Role of Industrial Arts in Education; 
(2) The Psychological Basis of Industrial Arts; (3) 
Motor Activities in Industrial Arts; (4) Motivations in 
the Industrial Arts; (5) Education as Integration of Ex- 
perience; (6) The Positive Contributions of the Indus- 
trial Arts to Education. 

The readings in philosophy and psychology which 
are particularly applicable as guides toward the real- 
ization of the special contributions of the industrial 
arts to general education are discussed under these 
headings: Industrial Arts as General Education; Indus- 
trial Arts as a Social Force; Creativity as a Psycho- 
logical. Factor; The Nature of Learning; The Nature of 
the Individual; Creativity and its Significance in Learn- 
ing; The Synthesis of the Creativeness; Pattern of 
Skilled Action; Motivating the Instinctive Drives; Pur- 
pose Selects the Right Response; Importance of In- 
terest; Creativity and Integration; Adjustment; Inter- 
est; Experience; and Growth. This discussion commits 
us to the provisions of a setting in which the best av- 
enues for self-expression are made up of real exper- 
iences appropriate to the level of maturity of various 
age groups. 

From the extensive readings a number of principles 
were formulated which reveal certain conditions which 
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the industrial arts must take into account in order to 
contribute as much as possible to the educational 
growth of the individual. 

Where the outcomes of such a study are positive 
there is a corresponding increment in feeling of per- 
sonal worth and a call to engage in the work of soci- 
ety and contribute something to it. There is that in- 
crease in personal stature that should result from 


education, Subject matter, however interpreted (even 
industrial arts subject matter), is but a means to that 
end, 
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ENGINEERING, GENERAL 
THE EFFECTS OF SMOKES 
ON THERMIONIC IONS IN AIR 


(Publication No. 5381) 


Robert Andrew Hessemer, Jr., Ph.D. 
Stanford University, 1953 


Recently considerable interest has arisen in the 
behavior of the generation and utilization of ions 
originating from hot filaments, and from radioactive 
materials. Of particular interest is the effects of air 
impurities, such as smokes, on the generation and 
control of ions. It is the purpose of this dissertation 
to report some of the initial results in the investiga- 
tion of the effects of smokes on the emission of ions 
from hot filaments, and to describe the special equip- 
ment developed for this purpose. 

Preliminary work suggested that an investigation 
of the effects of smokes on emission of ions from hot 
filaments would require the development of special 
equipment. The final design of this equipment is 
_ given in chapter two, 

The data submitted in this dissertation was taken 
in a series of three tests: (1) ion current vs operat- 
ing time, (2) ion current vs collector voltage vs fila- 
ment voltage, and (3) ion current and smoke density 
vs operating time. Experimental procedures and 
other information pertinent to these tests are given 
in chapter three, 

The problem of determining exactly the relation- 
ship between the ion current and the collector plate 
potential is extremely difficult, however, it is possi- 
ble to arrive at an approximate solution by making 
certain assumptions. This is done in chapter four. 
Small infra-saturation currents are shown to be: (1) 
a linear function of the collector voltage, (2) depend- 
ent on the filament emission and filament tempera- 
ture, and (3) directly proportional to the mobility. 
Large infra-saturation currents, for a fixed elec- 
trode configuration and at atmospheric pressures, 
are shown to be proportional to the product of the ion 
mobility and the square of the electrode potential. 

In addition, the effects of mobility changes on the 
ion current are discussed, The addition of small nu- 
clei, such as smoke particles, allows large ions to 
form. The mobilities of these large ions are many 


times less than those of the small ions, perhaps, even 
less by a ratio of 10,000 to 1. If all the small ions are 
transformed into large ions, the effect can be ac- 
counted for by appropriately changing the mobility in 
the equations developed in the preceding sections. 
However, only a fraction of the ions are transformed 
into large ions. In addition, these large ions set up 
space charge distributions that control the movement 
of the remaining small ions. The total effect is very 
difficult to analyze quantitatively. However, the prob- 
lem is broken down into particular cases, each of 
which is analyzed qualitatively. 

Chapter five discusses some of the characteristics 
of ion emission. In particular, the following points are 
discussed in some detail: (1) oxidation of the wire, (2) 
positive ion emission, (3) negative ion emission, (4) 
effects of gases on emission characteristics, and (5) 
effects of smokes on emission characteristics. 
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Both theoretical and experimental investigations 
of the effects of compressibility on the aerodynamic 
characteristics of swept-back wings in subsonic com- 
pressible flow are presented in this paper. 

In the theoretical part, a single integral equation 
for the induced velocity along the span of swept-back 
wings in subsonic compressible flow has been devel- 
oped by two different methods of approach: (1) Solv- 
ing the boundary value problem of the linearized par- 
tial differential equation for subsonic compressible 
flow, a double integral equation for the induced 
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velocity under the wing surface was obtained. By a 
process of approximation this double integral equa- 
tion was reduced to a single integral equation, (2) In- 
troducing the fundamental concept of a vortex line in 
compressible flow, a generalized (or modified) Biot- 
Savart Law was obtained, Using the vortex sheet 
technique, a single integral equation was obtained for 
the induced velocity along the span of swept-back 
wings in subsonic compressible flow. This equation 
corresponds to that obtained by use of the Biot-Savart 
Law for incompressible flow. And when we set M = 0 
this equation reduces to the familiar Weissinger 
equation for incompressible flow. Solving this single 
integral equation with different boundary conditions, 
the basic and additional load distributions along the 
span of the wings were obtained, From the load dis- 
tribution, the aerodynamic characteristics, lift-curve 
slope, spanwise location of the center of pressure, 
zero-lift angle of attack and pitching moment coeffi- 
cient of swept-back wings in subsonic compressible 
flow were determined. 

The data for eight sample wings tested in different 
laboratories were used to check the correctness of 
the theoretical analysis. An extensive comparison 
was made between the theoretical and experimental 
values of the aerodynamic characteristics of these 
sample wings. It was found that: 

1, both theoretical and experimental results show 
that the effect of compressibility on the spanwise load 
distribution is very small and tends to move the load 
toward the tip. 

2. due to the effects of viscosity and wing tips 
there is some discrepancy between the theoretical 
and experimental spanwise load distribution. For 
unswept wings this discrepancy is small; for swept 
wings this discrepancy increases with an increase of 
aspect ratio and sweep angle. For a wing with spe- 
cific sweep angle the maximum discrepancy de- 
creases with increasing Mach number, 

3. the effect of compressibility is to increase the 
slope of the lift curve with increasing Mach number. 
Up to M = 0.60 both theoretical and experimental 
values for the lift-curve slope check excellently. For 
a given Mach number an increase of sweep angle is 
accompanied by a decrease in the slope of the lift 
curve. 

4. the effect of compressibility on the spanwise 
location of the center of pressure is very small and 
tends to move the center of pressure toward the 
center of the span. For a given Mach number the 
spanwise location of the center of pressure moves to- 
ward the tip with increasing sweep angle. 

5. the compressibility and sweep angle have little 
effect on the zero-lift angle of attack. 

6. the effect of compressibility tends to increase 
the negative pitching moment of a wing. 

In general, for thin wings at small angles of at- 
tack in subsonic compressible flow (free stream 
M< 0.60), both theoretical and experimental values of 
all aerodynamic characteristics considered check 
closely. 
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In the development and manufacturing of the farm 
implements and machinery, a common practice that 
had been followed very extensively, and still is fol- 
lowed to a certain extent is to design a machine or its 
part basing the knowledge on the rigorous mathemat- 
ical theory or derived and empirical formulas plus the 
previous experience in the experimental trial and er- 
ror methods. These analytical solutions were fre- 
quently aided by many safety factors assuring the de- 
signer that his designed mechanisms were devised 
with a sufficient margin of safety. 

These practices which are very much refined and 
improved in the industrial design by the exhaustive 
theoretical investigations supported by the highly de- 
veloped experimental techniques, have begun to influ- 
ence the realm of farm equipment design. Experimen- 
tal methods developed and introduced during the past 
decade for the amelioration of design and develop- 
mental procedures in the industrial work are at pres- 
ent being utilized by a farm machinery design engi- 
neer. The photoelasticity, X-ray analysis, brittle 
lacquer method and the electric strain gauges are 
among the many experimental means made available 
for the determination and analysis of stresses and 
strains which form the basis of any design. 

With these constantly improving trends in the field 
of machinery design, an attempt was made by the au- 
thor to use one of the available means, namely the 
electric strain gauges as an aid for the experimental 
stress analysis. The goal sei for the utilization of 
this experimental technique was to evaluate analyti- 
cally, the stresses in some of the commonly used 
mechanisms in farm machinery, to determine the 
stresses from the experimental work and to compare 
or correlate the two. For this purpose, an experi- 
mental laboratory machine was constructed represent- 
ing the common mechanisms such as the plunger as- 
sembly, the mower assembly, and the belt and gear 
drives. 

It was apparent from the experimental results that 
the magnitudes of stresses in the above mechanisms 
was in almost every case higher than the theoretically 
determined values. Moreover, the stress patterns as 
revealed by the experimental work not only point out 
the form and types of stresses in the assembly, but 
also serve as a tremendous aid as a valuable tool for 
the design engineer in the field of farm machinery. 
Such factors as the effects of centrifugal forces, the 
repeated stresses, and the variable power require- 
ments influenced the stress pattern in each of the 
above assemblies, 
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PREVENTION OF FROST DAMAGE 
IN ORCHARDS BY USING WIND MACHINES 
TO UTILIZE TEMPERATURE INVERSION 
WITH AND WITHOUT PETROLEUM BURNERS 


(Publication No. 5279) 


Donald Peyton Brown, Ph.D. 
Michigan State College, 1953 


In the United States frost is defined as the forma- 
tion of ice crystals which occurs when the dew point 
of the air is below 32 degrees Fahrenheit and mois- 
ture condenses directly from the gaseous to the solid 
state. 

The only place in the United States where frost 
has never occurred is on some of the Florida Keys. 
The greatest losses from frost damage occur in the 
fruit and truck crop producing areas. Approximately 
three percent of all tillable land in Michigan is de- 
voted to fruit growing and one percent to truck crops. 
The annual loss to Michigan farmers from frost dam- 
age is estimated to range from 10 to 20 million dol- 
lars. 

Frost prevention measures are most effective on 
nights during which radiation frosts occur. The nat- 
ural temperature inversion on such nights is usually 
sufficient to provide enough warm air to prevent frost 
damage provided it can be made to move to the 
ground. Natural inversions in Michigan on clear, 
calm nights usually amount to 10 to 11 degrees Fah- 
renheit up to 300 feet elevation. 

On nights subject to radiation type frosts, it is 
possible to increase the temperature over a limited 
area with the helicopter type wind machine. The 
main objection to this type of wind machine is that it 
will not force the air in a horizontal direction, con- 
sequently the temperature rise extends over only a 
small area. The wind machine should not be operated 
unless the temperature can be maintained above 
freezing. 

When a natural temperature inversion of approxi- 
mately 10 degrees Fahrenheit does not exist, it may 
be necessary to add supplemental heat from either 
small orchard heaters or larger units as the “Frost- 
guard.” 

The redesigned “Frostguard” units were trouble- 
free in operation and after 30 hours of burning 
showed no signs of failure. It was possible to in- 
crease the temperature inversion from 11 degrees 
Fahrenheit to 24 degrees Fahrenheit with six “Frost- 
guards” spaced at equal intervals on a circle of 165 
feet radius. 

Frost prevention equipment must be selected to 
meet the requirements of the situation. In some in- 
stances air movement is the most economical, in 
some the addition of heat, in some water application 
and in still others the combination of air movement 
and supplemental heat. 


Microfilm copy of complete manuscript of 113 
pages, $1.41. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-871. 


DEVELOPMENT OF VACUUM HARVESTING 
EQUIPMENT FOR SMALL LEGUME SEEDS 


(Publication No. 5284) 


George Bassily Hanna, Ph.D. 
Michigan State College, 1951 


The interest in Ladino clover as a forage crop is 
constantly increasing and in spite of the gradual in- 
crease to nearly 8 million pounds in 1950, the USDA 
is anticipating a need for 12,384,000 pounds of Ladino 
seed by 1955, and 14,855,000 each year from 1960 on. 

When cut for seed, the Ladino vegetation is from 
4 to 10 inches tall, with many of the seed heads bent 
over almost to the ground. Growth of green material 
is continuous and the seed, when ripe, threshes out 
very easily. These conditions make the harvesting of 
Ladino clover seed difficult and inefficient when using 
the combine harvester. 

Preliminary studies indicated a very definite pos- 
sibility for the development of an effective vacuum 
harvester for small legume seeds. A review of the 
development of the earlier vacuum harvesters indi- 
cated that (a) the air flow inside the nozzles had not 
been investigated, (b) the existence of air pockets in 
the actual nozzles was to be expected, (c) no study has 
been made to find out the minimum velocity of air re- 
quired to collect the crop, and (d) no self-cleaning de- 
vice was provided in the gathering mechanism. 


The minimum lifting velocities of different seeds 
and grains were calculated by means of the turbulent 
flow formula. The results were compared with the 
actual laboratory experiments. 

A new vacuum harvester with no pick-up device 
was designed and constructed to harvest the clover 
seed from the windrow,. Air flow investigations inside 
the nozzle indicated the absence of stagnant air re- 
gions, 

This was followed by the design and construction 
of a cutter bar vacuum harvester which cuts and sucks 
the green clover in one operation. 

Field experiments were conducted in order to com- 
pare the performance of the following methods of har- 
vesting the Ladino clover seed: (a) a pan attached to 
the cutter bar; (b) vacuum harvesting from windrow; 
(c) vacuum harvesting from swath; (d) vacuum harvest- 
ing from the cutter bar; (e) combining from windrow; 
(f) combining from swath; and (g) sweeping the field 
with a brush vacuum harvester. 

Vacuum harvesting from the windrow had a higher 
overall efficiency than any other method tested. How- 
ever, the vegetative material dried most rapidly when 
left in the swath. Vacuum harvesting from the cutter 
bar was considered not practical because of the high 
percentage of water contained in the green material 
(70% to 75%) and the mechanical difficulties of arti- 
ficial drying. 

Investigation of the causes of seed losses during 
the different phases of harvesting procedure indicated 
that the most serious losses to be considered are the 
weather hazards, inefficient picking and inefficient 
threshing, 

A design was made of a swath vacuum harvester 
featuring a detachable nozzle with an efficient and 
self-cleaning pick-up. 
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Ladino clover seed may be harvested by any of 
several methods, or by a combination of methods; the 
arguments for and against each procedure are dis- 
cussed, Harvesting procedures are recommended 
for several conditions of vegetative growth uncer 
variable weather conditions. 
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THE PERFORMANCE CHARACTERISTICS 

OF A CENTRIFUGAL MOLECULAR STILL 


(Publication No, 5451) 


Fred Warren Bull, Ph.D. 
Virginia Polytechnic Institute, 1953 


An investigation of some of the factors affecting 
the performance characteristics of a five-inch cen- 
trifugal molecular still was made, A special still 
head incorporating the motor drive within the vac- 
uum chamber was designed and constructed, All 
temperature measurements were made using a spe- 
cially designed thermocouple assembly. Tests were 
conducted using celanthrene red 3B, 2,6-dimethyl-, 
1,4-diethyl-, 1,4-diisopropyl-, and 1,4-dibutyl-di- 
aminoanthraquinone dyes dissolved in a constant- 
yield oil prepared from eight volumes of light and 
seven volumes of heavy U.S.P. mineral oils. Samples 
of the distillate were collected at 10-degree Centi- 
grade increments over a temperature range of 100 to 
190 degrees Centigrade employing a discontinuous 
method of collection, In this method, the distillate 
was collected for a definite period of time corre- 
sponding to a given number of passes of feed across 
the rotor at the fraction-collection temperature, both 
distillate and residue being recycled between frac- 
tion-collection temperatures, This method gave re- 
producible results, 

The results were evaluated primarily by means of 
elimination curves, The operating variables of feed 
rate, 22, 40, 65, and 100 milliliters per minute; dis- 
tillation pressure, 2, 6, 25, 50, and 100 microns, ab-~ 
solute; rotor speed, 1000, 2000, 3000, and 5000 rev- 
olutions per minute; nominal number of passes of 
feed across the rotor, one, two, and four nominal 
passes; and differential in feed and residue and feed 
temperatures, ten and twenty degrees Centigrade 
were studied independently using 1,4-diethyldiamino- 
anthraquinone dye, Rotor speed and differential in 
residue and feed temperatures showed no effect on 
the shape of the elimination curve or the position of 
the elimination maximum, The other variables men- 
tioned affected the shape of the elimination curve and 
the position of the elimination maximum, 

In a study of the effect of the number of CH2 


groups in a side chain, it was ascertained that an ad- 
dition of two CH2 groups in the side chains, when the 
chain substitutions were in the same ring positions, 
increased the elimination maximum approximately 10 
degrees Centigrade, 

In a series of tests made on binary and tertiary 
mixtures of six anthraquinone dyes, it was found that 
the distillation characteristics of one dye were not 
affected by the presence of the other dyes in the mix- 
ture. 
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THE OXIDATION OF ETHYLENE 
TO ETHYLENE OXIDE 


(Publication No, 5336) 


Bernard Jacknin, Ph.D. 
Virginia Polytechnic Institute, 1950 


The purpose of this investigation was to determine 
the effect of the operating variables of type of reactor, 
catalyst, ethylene feed concentration, temperature, and 
contact time on the products of oxidation of ethylene 
to ethylene oxide; and together with subsequent hydrol- 
ysis to evaluate the commercial feasibility of the man- 
ufacture of ethylene glycol, The review of the litera- 
ture contained 10 references, 

The equipment employed was arranged as indicated 
in a general flow diagram for the system, A silver 
catalyst activated by barium peroxide was employed 
and prepared on No, 7 and No, 3 Valencia pumice as 
the carrier according to Wiseman. For the analysis 
of ethylene oxide the procedure employed was a mod- 
ification of that suggested by Vaughan and Wiseman, 
The carbon dioxide content of the product gases was 
determined by absorption of the carbon dioxide by 
ascarite; moisture was removed by means of drierite. 


Data and Results 

A summation was made of operating conditions, 
yields and conversion in the air oxidation of ethylene 
in a fixed bed and fluidized bed reactor as a function 
of type of catalyst, contact time, reactor bath tem- 
perature, ethylene feed concentration, employing a 
barium peroxide activated silver catalyst coated on 
No, 3 and No, 7 Valencia pumice, uncoated pumice, 
and mixtures of these catalysts, It was found advis- 
able to employ a 50% mixture of catalyst-coated and 
uncoated carrier in the tests because of the tendency 
toward fusion of the catalyst particles when used alone 
as the reactor charge, An increase in the ethylene 
feed concentration from 3 to 9 per cent does not seem 
to appreciably affect either the conversion or yield, 


ECONOMIC EVALUATION OF PROCESS 
The data obtained from tests made with the fluid- 


ized bed reactor served as basis for the design of 
the oxidation unit, The oxidation was designed to be 
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carried out with a feed gas containing three per cent 
ethylene, a reactor bath temperature of 235° C., a 
contact time of 1.69 seconds employing a 50 per cent 
mixture of silver catalyst-coated and uncoated No, 3 
Valencia pumice, These conditions correspond to a 
yield and conversion of ethylene oxide of 60.0 and 
5.66 per cent, respectively. 


Capital Investment 

It was designed for an annual capacity of 40 mil- 
lion pounds of ethylene glycol, plant operation being 
250 days per year. For such a plant capacity the 
capital investment was found to be $8,096,205, dis- 
tributed as follows: building costs 11,4 per cent, 
equipment costs 29.9 per cent, working capital 13.9 
per cent, initial catalyst cost 42.4 per cent and initial 
Dowtherm cost 2.4 per cent. Oxidation reactors ac- 
counted for 30 per cent of equipment costs. 


Annual Costs 

The annual costs for the plant were found to be 
$4,937, 168, distributed as follows: raw material 
costs 54.6 per cent, labor and supervision 2.9 per 
cent, maintenance 4.9 per cent, and fixed charges, 
management and distribution 37.6 per cent. The cost 
for ethylene, assumed three cents per pound, repre- 
sents 83 per cent of the raw material costs or 45.5 
per cent of the total annual costs, 


Income 
The annual income for the plant was found to be 


$6,200,000 based on a selling price for ethylene gly- 


col of $0.155 per pound. No consideration was given 
to the sale of byproduct diethylene glycol in comput- 
ing the annual income, Based on a selling price of 
$0.17 per pound, sale of the byproduct would result 
in an increase in the income of one million dollars, 

The net income, difference between the annual 
costs and annual income (without consideration of by- 
product sale), was estimated at $1,262,832 per year, 
or 15.6 per cent of the capital investment, 
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ALLEVIATION OF STREAM POLLUTION 
FROM SEMI CHEMICAL PULPING PROCESSES 


(Publication No. 5337) 


Herbert Kress, Ph.D. 
Virginia Polytechnic Institute, 1950 


The wastes from semi chemical pulping processes 
present a serious stream pollution problem, From a 
manufacturing standpoint, the semi chemical proc- 
esses are ideally suited to the production of the lower 
grades of unbleached paper from timber stands unfit 
for other pulping methods, However, the combination 
of a low chemical to wood ratio with a relatively high 
yield from wood results in wastes which are consid- 
ered too dilute for economical evaporation and 


chemical recovery. The purpose of this investigation 
was to find a method of treating semi chemical pulp- 
ing wastes and to develop process or equipment mod- 
ifications in order to mitigate the stream pollution 
problem resulting from such wastes. 

Analytical work established the relationship be- 
tween the chemical composition of wastes and their 
pollution potential, Waste treatment studies, em- 
ploying both known and newly developed coagulants, 
led to the rejection of chemical treatment as a solu- 
tion to the problem, Ideas on improved equipment for 
the critical pulp washing conditions encountered in 
semi chemical pulp production were reduced to prac- 
tice by the design, construction, operation, and eco- 
nomic evaluation of a pilot plant countercurrent pulp 
washer, 


Biochemical Oxygen Demand in Terms 
of Acetate and Pentosans 

For the four types of semi chemical wastes 
studied, it was found that the biochemical oxygen de- 
mand could be attributed almost entirely to sodium 
acetate and pentosans. 

Waste from the semi chemical soda pulping of 
pine and mixed hardwoods had a 5-day 20 °C biochem- 
ical oxygen demand of 0.26 gram of oxygen per gram 
of waste solids, of which 0.20 gram of oxygen per 
gram of waste solids was contributed by sodium ace- 
tate and 0.06 by pentosans. 

Waste from the semi chemical modified kraft pulp- 
ing of pine and mixed hardwoods had a 5-day 20°C 
biochemical oxygen demand of 0,28 gram of oxygen 
per gram of waste solids, of which 0.21 grams of oxy- 
gen per gram of waste solids was contributed by so- 
dium acetate and 0.07 by pentosans. 

Waste from the neutral sulfite semi chemical pulp- 
ing of chestnut wood had a 5-day 20 °C biochemical 
oxygen demand of 0.19 gram of oxygen per gram of 
waste solids, of which 0.11 gram of oxygen per gram 
of waste solids was contributed by sodium acetate and 
0.08 by pentosans. 

Waste from the neutral sulfite semi chemical pulp- 
ing of gum wood has a 5-day 20°C biochemical oxy- 
gen demand of 0.26 gram of oxygen per gram of waste 
solids, of which 0.15 gram of oxygen per gram of 
waste solids is contributed by sodium acetate and 0.11 
by pentosans. 


Coagulation Treatment 

The lowest total chemical cost for coagulation 
treatment of modified kraft semi chemical waste was 
given by the combination of lime and calcium chloride 
as coagulant. The optimum chemical treatment re- 
quired 0.30 gram lime, as Ca(OH),, and 0.10 gram 
calcium chloride, as CaCl:, per gram of waste solids 
for waste of 0.4 per cent solids concentration. This 
treatment gave a biochemical oxygen demand removal 
of 35 per cent and a color removal of 90 per cent, The 
cost of chemicals only was equivalent to $1.40 per 
ton of oven-dry pulp. 


Design and Construction of a Continuous 
Countercurrent Pulp Washer 
A pilot plant scale machine was designed and 
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constructed for the study of continuous countercur- 
rent diffusion-washing of semi chemical pulp. In ap- 
pearance, the washer resembles an inclined bucket 
elevator, and acts similar to a bucket elevator from 
the point of view of solids movement. The washing is 
accomplished in a line of “buckets” or cells, each of 
which acts as a diffuser, The cells are mounted on a 
chain, which gives continuous movement of the pulp | 
stream in one direction, Each diffusion cell is de- 
signed with baffles and overflow lip to guide liquid 
through the pulp and provide connection between cells. 
The liquid overflow from cell to cell is'in a direction 
opposite to that of the pulp, establishing the continu- 
ous countercurrent flow. The system is provided 
with suitable arrangements for pulp feeding, washed 
pulp drainage and discharge, and strong liquor dis- 
charge. There are 14 cells in the washing line, each 
cell having a working volume of 0.0416 cubic foot. 


Pilot Plant Washer Performance 

The pilot plant countercurrent pulp washer, op- 
erating on modified kraft semi chemical pulp from 
the Big Island, Va. mill of the National Container 
Corp., gave strong liquors of 11.5 per cent solids 
concentration for a pulp feed containing liquors of 
12.0 per cent solids concentration. The production 
rate was 0,221 pound of oven-dry fiber per minute, 
with a washing efficiency of 86 per cent based on total 
solubles and 97 per cent based on sodium acetate re- 
moval. This performance was attained by the equiv- 
alent of diffusion through 42 inches of pulp and a total 
washing contact time of 8.83 minutes, 


Estimated Cost of a Mill Scale 
Countercurrent Washer 

Mechanical factors limit the size of a mill scale 
washer, based on the design of the pilot plant unit, to 
a production capacity of 40 tons of oven-dry modified 
kraft semi chemical fiber per 24-hour day. The cost 
of a 40 ton oven-dry fiber per day washer was calcu- 
lated to be $25,858 for fabricated and delivered parts 
and $10,343 for installation, giving a total installed 
cost of $36,201. 


Economic Evaluation of Waste 
Treatment by Countercurrent Washing, 
Evaporation, and Chemical Recovery 

It was calculated that a proposed treatment of 
modified kraft semi chemical wastes from the Big 
Island, Va. mill of the National Container Corp., by 
countercurrent pulp washing, evaporation, and chem- 
ical recovery, would require a capital investment of 
$234,003. The annual value of chemicals and steam 
recovered would be $360,780 and the annual costs 
$ 261,643, for a new annual profit of $99,146. 


Microfilm copy of complete manuscript of 274 
pages, $3.43. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number Mic A53-875. 


HEAT TRANSFER FROM SPHERES 
AND CYLINDERS TO GASES 
AT SUB-ATMOSPHERIC PRESSURES 
UNDER NATURAL CONVECTION CONDITIONS 


(Publication No, 5357) 


John Russell Kyte, Ph.D. 
University of Minnesota, 1953 


At low gas pressures the thickness of the convec- 
tive boundary layer is large and the effect of free- 
molecule conduction is important. It is shown how 
these effects can be accounted for to give a single, 
natural convection heat transfer correlation for both 
spheres and horizontal cylinders, 

To do this, two departures from classical practice 
are used: (1) the characteristic length used in the di- 
mensionless Grashof number becomes the diameter 
of the solid plus twice the mean free path length of 
the gas, and (2) the concept of a conductive film, hav- 
ing the same resistance to heat transfer as that of the 
convective boundary layer, is used, instead of the 
Nusselt number, to effect the single correlation. 

In the experimental work reported, the diameter 
of the wire plus twice the mean free path length is 
sometimes ten times the wire diameter itself, and at 
low pressures, the boundary layer is more than 12 
inches in diameter, Gas temperature distributions 
in the boundary layer are shown for cases where the 
mean free path length is large as well as when it is 
small, 

In developing the equations, heat transfer is as- 
sumed to occur by free-molecule conduction through 
a distance from the solid equal to one mean free path 
length, A, of the gas. The temperature of the gas at 
this distance from the solid is ta, and beyond this 
point, heat is transferred by convection. The meas- 
ured heat loss, corrected for radiation, is used to de- 
termine tg, and also, the diameter, b, of a fictitious 
gas film through which the convective heat loss is 
considered to occur by means of ordinary conduction, 

Heat transfer data are presented to demonstrate, 
that for spheres and horizontal cylinders of diameter 





D, the correlating term, [5 2 "i 1], is the same 


function of the product of the Grashof and Prandtl num- 
bers; where the characteristic length in the Grashof 
number is D + 2) and At is (ta - tg), where tg is the 
ambient gas temperature. This unique relationship 
holds over a wide range of Gr.Pr values from 107" to 
10+®, Useful equations, based on this correlation, are 
presented for calculating heat transfer rates. 

New data at pressures ranging from 0.1 mm, Hg to 
atmospheric are presented for spheres in air, helium, 
and argon, and for a vertical wire in air. 
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THE DETERMINATION OF THE THERMODYNAMIC 
PROPERTIES OF CARRENE-7, AN AZEOTROPE 
OF DICHLORODIFLUOROME THANE 
AND ASYMMETRICAL DIFLUOROETHANE 


(Publication No. 5338) 


Winston H. Reed, Ph.D. 
Virginia Polytechnic Institute, 1951 


A new refrigerant has been found that is an azeo- 
tropic mixture of 26 + 1 per cent by weight of asym- 
metrical difluoroethane and 74 | 1 per cent by weight 
of dichlorodifluoromethane. This new refrigerant 
that is known by the trade name, carrene-7, has a 
boiling point of -34, 04° C. In order to use this azeo- 
trope efficiently in practice, it was desirable that 
certain of its thermodynamic properties be measured 
and made available to the designers. 

The thermodynamic properties considered to be 
of the most importance in the evaluation of the azeo- 
trope of asymmetrical difluoroethane and dichloro- 
difluoromethane (carrene-7) as a refrigerant, were 
(1) the vapor pressure-temperature relations, (2) the 
pressure-volume-temperature relations and (3) the 
variation of the liquid density with temperature, 
There were the properties measured in this study. 
The experimental data found in the measurement of 
these properties have been expressed by suitable 
equations as follows: 

Vapor Pressure of Carrene-7, The vapor pres- 
sure may be expressed as a function of temperature 
by the equation: 





Log P = 4.43903 - 0.106255 (10° /T) (1) 


where P = jpressure, atmospheres absolute; T = tem- 
perature, °K. The limits of the measurements of the 
vapor pressure were: Pressure 1.585 to 17.75 at- 
mospheres; Temperature -22.7 to 60.0 °C. 

Pressure-Volume-Temperature Relations of Car- 
rene-7, The pressure-volume-temperature relations 
of carrene-7 vapor may be expressed by the follow- 
ing equation: 








RT (V+B) A 9 
Vy" ~ oy (2) 


where P = pressure, atmospheres absolute; V = molal 
volume, liters per gram mol; T = temperature, °K; 
R = gas constant, 0.08206 liter atmospheres /gram 
mol,° K; A = -8.9533/V + 21.985 (8); B = -0.28393/V 
+ 0.5463 (9). The limits of measurements of the 
pressure-volume-temperature relations were: Pres- 
sure 2.9 to 19.4 atmospheres; Volume 1.37 to 7.5 
liters per mol; Temperature 5.4 to 97.5 °C. 

Liquid Density of Carrene-7, The liquid density 
of carrene-7 may be expressed as a function of tem- 
perature by the following equation: 





p= 





Co-7 = 1.2509 - 0.003251 t - 0.000007557 t* (11) 


where C c- T = liquid density carrene-7 grams/milli- 
liter; t = temperature, °C. The limits of measure- 
ment of the liquid density of carrene-7 were: Density 
1.1383 to 1.0053 grams per milliliter; Temperature 
32.2 to 65.6 °C. 


From data on these listed properties, the follow- 
ing derived relations were computed: the latent heat 
of vaporization, the entropy of vaporization and the 
compressibility factor-pressure relations for the 
vapor, 
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ENGINEERING, ELECTRICAL 


THE REFLEX TRAVELING WAVE KLYSTRON 
(Publication No. 5374) 


Malcolm Robert Boyd, Ph.D. 
Stanford University, 1953 


A tube which combines the principles of reflex 
klystrons and distributed amplification and which is 
potentially useful as a wide band high power micro- 
wave source is investigated theoretically and experi- 
mentally. A first order theory, based on considera- 
tions of a wave propagating in a uniform ridge 
waveguide shunted with a negative rf conductance, 
predicts amplification that increases exponentially 
with length. The absence of resonant circuits allows 
amplification, within discreet reflector modes, over 
a bandwidth approaching that of the waveguide. Elec- 
tronic tuning ranges of the order of 5 to 20 per cent 
are predicted. 

The low impedance of the uniform waveguide re- 
quires high power levels for efficient operation, and 
the consequences of this are discussed. A non linear 
analysis of the large signal behavior of the tube per- 
mits estimates to be made of the theoretical efficien- 
cies and power outputs of the device operating as an 
oscillator or as a high level amplifier. The insta- 
bility problems, resulting from the bidirectional 
characteristic of the tube, are discussed at length. 
Also, theoretical consideration is given to noise fig- 
ure, beam loading, and miscellaneous other charac- 
teristics of the tube. 

The procedure of designing an RTWK is outlined, 
and a model section which was built is described in 
detail, Problems of circuitry associated with the 
tube are also discussed. 

Experimental results are given which substantiate 
the linear theory of amplification and the theoretical 
frequency characteristics of the tube. Considerationis 
given to unwanted oscillations and stray signals which 
impaired the efficacy of the device and limited the 
measurements. Unexpected oscillations at frequencies 
well below the cutoff of the structure which were ob- 
served are treated theoretically in an appendix. 

Measurements of the oscillator power output are 
compared with theoretical predictions, and aspects 
of oscillator design are further considered. 
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SPACE CHARGE WAVES 
IN INHOMOGENEOUS ELECTRON BEAMS 


(Publication No, 5383) 


Gordon Kent, Ph.D. 
Stanford University, 1953 


The hydrodynamical method of analysis of high 
frequency phenomena in electron beams is extended 
to apply to an inhomogeneous electron beam in which 
the space charge is not neutralized by the presence of 
positive ions. The purpose is to determine whether 
or not growing space charge waves can exist under 
these conditions. 

Two models of inhomogeneous beams are con- 
sidered: (1) an infinite sheet beam completely filling 
the space between two parallel plane electrodes, and 
(2) a cylindrical beam completely filling the space in 
a cylindrical drift tube. Discussion of the latter is 
carried only far enough to demonstrate its close sim- 
ilarity to the former. The analysis is limited to 
small signal theory and non-relativistic velocities. A 
large focusing magnetic field is assumed so that the 
electron motion may be considered one dimensional. 
The average current density is assumed constant, 
and all other time-independent quantities are assumed 
sumed to be functions of one coordinate transverse to 
the direction of flow. 

The problem is reduced to the solution of a dif- 
ferential equation whose coefficients are functions of 
the transverse coordiante and the wave propagation 
constants. Assuming that the variation of the coeffi- 
cients is small, the equation is simplified to a form 
soluble in terms of confluent hypergeometric func- 
tions. A small argument approximation of the solu- 
tion leads to an algebraic equation for the propagation 
constants, Although this equation is satisfied by four 
values of propagation constant which correspond to 
space charge waves, only the two which are real are 
consistent with the assumptions made, It is argued 
that the assumptions are physically valid for small 
inhomogeneity and, therefore, complex propagation 
constants and the corresponding growing waves are 
not possible. 

For purposes of comparison with the inhomogene- 
ous beam, the possible space charge waves in three 
adjacent beams are determined. The three beams 
are chosen with charges and velocities to make them 
analagous to the inhomogeneous beam, It is found 
that similar assumptions lead to similar inconsist- 
encies, but in this case growing waves are possible. 
The assumptions for the adjacent beams are not 
physically justifiable, and the different interpreta- 
tions of the inconsistencies are attributed to a quali- 
tative difference between the two problems. 

The conclusion concerning the inhomogeneous 
beam and the arguments explaining the difference be- 
tween it and the adjacent beams are supported by a 
discussion of perfectly mixed beams. Here it is 
shown that growing waves cannot exist unless the 
charge as a function of velocity has more than one 
relative maximum, Therefore, the particular mixed 
beam which is analagous to the inhomogeneous beam 
can support no growing waves. It is also shown that 


an infinitesimal perturbation of a single beam cannot 
result in two mixed beams which give rise to growing 
waves. This result illustrates the qualitative differ- 
ence between the adjacent beams and the inhomogene- 
ous beam; the former cannot be considered an infin- 
itesimal perturbation of a homogeneous beam as can 
the latter. 
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A STUDY OF THE INFLUENCE 
OF BOUNDARY-LAYER VISCOSITY AND HEAT 
CONDUCTION, MECHANICAL WALL VIBRATION, 
AND THERMAL RELAXATION ON THE DAMPING 
OF AN ACOUSTICAL CAVITY RESONATOR 


(Publication No. 5358) 


Robert Frank Lambert, Ph.D. 
University of Minnesota, 1953 


Experimental acoustical absorption measurements 
on the 0,1 mode of transmission of a round cylindrical 
cavity taken by a resonance response method are pre- 
sented in this thesis. A study of the measurements 
in relation to various theoretically predicted losses is 
made. The losses are accounted for by (1) boundary- 
layer viscosity and heat conduction, (2) mechanical vi- 
bration of the walls and (3) gaseous absorption due to 
thermal equilibrium adjustments. 

The measuring technique permits precise deter- 
mination of mechanical losses as well as the boundary- 
layer and thermal relaxation losses. Data were taken 
in the frequency range 3450 cps, the cut-off of the 0,1 
wave, to 6000 cps. Results are presented for several 
conditions of temperature and relative humidity of 
the air. 

The most important contributor to the damping is 
the boundary-layer loss to the walls of the cavity. 
Perturbation calculations on the 0,1 mode predict a 
side wall absorption given by 
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where a is the inner radius of the cavity, f is the fre- 
quency, f,,is the mode cut-off frequency; u,€,p , and 
Y are, respectively, the coefficient of viscosity, ther- 
mometric conductivity, mean density, and ratio of 

specific heats of the air; while k,,is determined from 


the condition es [J, (k 7! =O atr=a. It was found 
O 


that this theoretically predicted contribution could be 
accounted for by choosing the ratio €P/p equal to 
1.30. These losses contribute about 80 per cent to 
the total absorption. The end wall absorption calcu- 
lated from the same theory contributes about 20 per 
cent to the total measured end wall losses. This 
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result reveals, however, that the boundary-layer 
losses cannot be neglected in precision work. 

An additional component of side wall absorption 
due to the damped vibrations of the cylindrical shell 
wall was found. Theoretical considerations predict 
an absorption component of the form Da/2h where h 
is the half-thickness of the shell, and Dg is a function 
of the frequency, radius of the shell, density of the 
- shell material, and a mechanical damping parameter, 
The difficulty in applying the expression rationally is 
due to a lack of knowledge of the mechanical damping 
parameter. By fitting the expression to measure- 
ments at different wall thicknesses it was found that 
this mechanical loss contributes between 3 and 5 per 
cent to the total side wall absorption for h/a = 0.1. 
Consequently, it is experimentally significant. 

Studies of the phenomenon of gaseous thermal re- 
laxation predict the so-called anomalous absorption. 
These losses bring about another addition to the 
damping of the 0,1 mode of the form 


m(CR/C(C, +R)] [wT +u* T,*)] (1-£,°/8) 


where R, Cy, Ci, and Tg are, respectively, the uni- 
versal gas constant, heat capacity at constant volume, 
heat capacity of the vibrational energy, and the vibra- 
tional relaxation time. The value of Tg for air at 
24°C agrees within experimental error with a previ- 


ously published value of Te = 0.9 x 10°g” where g 


is the ratio of the number of water to air molecules. 
Studies at 27°C reveal that the relaxation time is 


given by the empirical relation Ts = 0.75 x 10°g”. 


This gaseous absorption component contributes about 
15 per cent to the total measured value for an infi- 
nitely long cavity. 
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THE DESIGN, PHYSICAL REALIZATION, 
AND TRANSIENT BEHAVIOR OF DOUBLE-TUNED 
AMPLIFIERS OF ARBITRARY BANDWIDTH 


(Publication No. 5385) 


Malcolm Myers McWhorter, Ph.D. 
Stanford University, 1953 


An experimental study of new synthesis techniques 
has resulted in a stagger-tuned, double-tuned ampli- 
fier which has a center frequency of 30 mc, an 18.2 
mc bandwidth, a maximally-flat gain characteristic, 
and a mid-band gain of 43.2 db. This amplifier is 
made possible by an exact low-pass to band-pass 
transformation which permits utilization of both dou- 
ble-tuned interstages and staggering techniques. The 
design, tuning and limitations of the physical net- 
works to produce such an amplifier are discussed to- 
gether with the measured characteristics of the ex- 
perimental amplifier. The staggering technique 


permits cascading stages without narrowing the over- 
all bandwidth; to experimentally study the advantage 
due to staggering alone, an amplifier similar to the 
one described, but without staggering, was physically 
realized permitting a direct comparison of staggered 
and non-staggered double-tuned amplifiers. 

Various methods of obtaining the transient re- 
sponse are reviewed, and the need for some simple 
method of obtaining the transient response is demon- 
strated. An analog circuit containing only single-tuned 
RLC and RC circuits is described. The analog has 
the advantages of precision and ease of tuning. The 
results obtained from the analog are oscillograms 
which show the envelope of the transient response of 
two, very-wide-band, stagger-tuned, double-tuned am- 
plifiers. The analog can also be used to measure the 
rejection of transient signals with carrier frequencies 
outside of the pass-band of the analog, Results of 
some measurements of the transient selectivity are 
presented. 
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THE VARIATION OF THE RESISTANCE 
OF RESISTORS AT HIGH FREQUENCIES 


(Publication No. 5331) 


Ralph Morris Showers, Ph.D. 
University of Pennsylvania, 1950 


Supervisor: Carl C. Chambers 


One of the earliest investigators to measure the 
characteristics of resistors at high frequencies was 
M. Boella. In 1934 he showed that in general for the 
resistors tested the “resistances” of the resistors 
varied inversely with the frequency, the effect being 
greater for the resistors having higher nominal 
values. The effect has been attributed to two causes: 
(1) the distributed capacitance along the resistor and 
(2) the presence of grain boundaries in the resistance 
material (since this material cannot be considered 
homogeneous). Both causes would explain qualitatively 
the experimentally obtained result, 

In 1935 Howe made calculations of the capacitance 
effect by approximating the resistor by a uniform 
transmission line. To do this he had to assume the 
distributed capacitance per unit length was constant. 
His results were reported to give good agreement with 
experimental results by some and poor agreement by 
others, 

In the present work a more accurate calculation of 
the expected effects is carried out. Here it is found 
that the capacitance varies along the equivalent trans- 
mission line approximately inversely as the square of 
the distance. In addition, the effects of “mutual ca- 
pacitances” are taken into account. Thus a non-uni- 
form line is obtained and the differential-integral 
equations representing its performance are set up. 

It is difficult to obtain an analytic solution for these 
equations but an approximate solution is obtained by 
two methods, the first utilizes a power series 
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expansion for the current in the resistor, and the 
second replaces the resistor by an equivalent net- 
work of lumped parameters. The two methods check 
each other, 

The method of Howe completely neglects the ef- 
fects of surrounding objects on the resistor charac- 
teristics, The present method takes these into ac- 
count in special cases (for example, the “leads” to 
the resistor affect it), and it is shown that by varying 
the arrangement of experimental apparatus the two 
causes for variation of resistance may be separated. 

Experimental measurements were difficult be- 
cause equipment was not available that would cover 
the required impedance and frequency ranges so that 
special equipment had to be developed. The develop- 
ment and construction of the apparatus is briefly de- 
scribed. The results of the tests fully confirm the 
theory within expected accuracy. It is shown that for 
a resistor having a direct current resistance of 
62,000 ohms the grain boundary effect is negligible 
up to 300 megacycles, but the capacitance effect may 
cause the “resistance” at this frequency to fall to 
35% of its direct current value. 

The present theoretical results predict resistor 
performance which is “better” than that predicted by 
Howe by factors as large as 9. However, this theory 
is somewhat idealized with respect to actual meas- 
urement conditions so that experimental results fall 
between the present theoretical results and those of 
Howe. It is further pointed out that actual resistors 
(in their manufactured shapes) are quite different 
from those which can be easily treated theoretically 
so that a wide deviation in experimental results is 
expected. The present work points the way for a ra- 
tional approach to the problem of the development of 
resistors with better high frequency characteristics. 
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THE EFFECT OF ABSORBED OXYGEN 
AND NITROGEN ON THE THERMIONIC 
EMISSION FROM ZIRCONIUM 


(Publication No. 5174) 


Arthur Wahl, Ph.D. 
Princeton University, 1950 


This dissertation describes the effects of nitrogen 
and oxygen on the thermionic emission character- 
istics of zirconium when these gases are contained in 
volume solution in the zirconium. The net results 
are that nitrogen has no significant effect on the mag- 
nitude of the emission, but the proper amount of oxy- 
gen can increase the emission by a factor of about 
ten or more in the low temperature ranges and about 
two in the high temperature ranges where practical 
emission could be obtained. The latter result is 
unique in that the condition which produces the in- 
grease in emission is evidently a volume effect 
rather than a surface effect and is accordingly not 
destroyed by positive ion bombardment. 


Although zirconium itself, even with the increase 
in emission caused by the oxygen, remains a rather 
inefficient emitter, these experiments indicate a new 
method for increasing thermionic emission which is 
insensitive to positive ion bombardment. Application 
of this method to the metals hafnium and titanium, 
which are similar to zirconium, may possibly lead to 
the production of a good practical emitter. 

At several stages in these experiments photoelec- 
tric tests were made for comparison purposes on the 
same filaments used in the thermionic measurements. 

During the course of the work, a new thermionic 
work function and a coefficient were obtained for pure 
zirconium with surface cleaned by heating and bom- 
bardment with ions of an inert gas. 
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ENGINEERING, METALLURGY 
A THERMODYNAMIC STUDY OF LIQUID 
THALLIUM-LEAD-BISMUTH SOLUTIONS 


(Publication No. 5350) 


William Otto Harms, Ph.D. 
University of Minnesota, 1953 


The thermodynamic behavior of liquid thallium- 
lead-bismuth solutions was studied by the electromo- 
tive force method in the temperature range 400° to 
560° C using reversible concentration cells of the type 


T1/T1°/T1 (in solution) . 


The cells were made of Pyrex glass and the electro- 
lyte was the eutectic mixture of potassium and lithium 
chlorides containing approximately five percent thal- 
lous chloride, 

From the observed e.m.f. values and temperature 
coefficients of e.m.f. the activities and partial molal 
properties of thallium, the most electropositive com- 
ponent in the system, were calculated directly by the 
usual methods. Corresponding properties of the more 
noble components were computed according to Wag- 
ner’s method from appropriate forms of the integrated 
Gibbs-Duhem equation. The results of the investiga- 
tion are reported as excess relative partial molal 


properties — AH., and As — and excess rela- 


tive integral molal properties — AF**, AH, and AS. 
An excess property is defined as the difference be- 
tween the observed value and the value the property 
would have in an ideal solution of the same composi- 
tion. The symbols F, H, and §S refer to the Gibbs free 
energy, the enthalpy, and the entropy, respectively. 
More complete information is reported on the ther- 
modynamic properties of the binary liquid systems 
thallium-lead and thallium-bismuth than appear in the 
literature. For the most part the activity data for 
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these systems as reported by previous investigators 
were verified. Small negative departures from 
Raoult’s Law were found in the thallium-lead system 
and entropy deviations were small and negative also. 
In thallium-bismuth solutions a greater departure 
from ideal behavior was observed, although the en- 
tropy deviations shifted from small negative values 
to small positive values with increasing concentra- 
tion of bismuth. 

All of the ternary solutions showed negative de- 
partures from ideal behavior, varying in a smooth 
manner from more to less from the thallium-bismuth 
system to the other bounding binary systems. En- 
tropy deviations were negative but small except for a 
slight shift to positive departures in the bismuth-rich 
alloys of the thallium-bismuth system. 

The observed behavior of both the binary and ter- 
nary solutions is interpreted as due simply to the 
presence of a certain degree of short range order, 
this term being used in the sense that the interactions 
between unlike atoms are stronger than would be ex- 
pected in a random distribution of the component at- 
oms. This phenomenon is discussed in a semi-quan- 
titative way in terms of the “quasi-chemical” theory 
of solutions. It is pointed out that in view of the ob- 
served negative entropy deviations the effect of net 
volume changes and differences in space require- 
ments of the components in this system on the en- 
tropy of mixing is probably small. The similarity of 
the molal volumes of the components has been cited 
as evidence for support of this hypothesis. 
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THE INDIUM-ANTIMONY 
AND INDIUM-ARSENIC SYSTEMS 


(Publication No. 5273) 


Tien-Shih Liu, Ph.D. 
University of Notre Dame, 1952 


At present time, indium is used mostly in its al- 
loyed forms. Consequently, extensive studies have 
been made of the various alloy systems of this rela- 
tively rare metal. Hume-Rothery’ has contributed 
some of the systematic information concerning the 
chemical behavior of indium in alloys. It is known 


that its chemical behavior corresponds to its position 
in the Periodic Table, as well as to the homologous 
group, gallium and aluminum, as well as a similarity 
to its neighbor in the Periodic Table, Zinc. 

While some of the binary systems and two terna- 
ries have been investigated, the phase-relationships 
of indium with many of the elements still remain un- 
known. This is particularly true of the higher melt- 
ing metals. 

So far there is no recorded literature on the sys- 
tems indium-antimony and indium-arsenic, except 
that the existence of the intermediate phases, InSb 
and InAs has been confirmed.” An extensive and 
systematic study of these two systems was therefore 
undertaken to explore their nature, In the course of 
the present work, thermal analyses, X-ray diffraction 
methods and metallographic techniques were em- 
ployed. Based on the experimental findings, the phase 
diagrams In - Sb and In - As have been defined. 

For the sustem In - Sb, the existence of an inter- 
mediate phase corresponding closely to the composi- 
tion InSb was confirmed. It melts at 525°C and forms 
a eutectic with both indium and antimony. The In- 
InSb eutectic contains 0.7% antimony and melts at 
154.8°C, and the InSb-Sb eutectic occurs at 69.5% an- 
timony and melts at 494°C. 

The existence of an intermediate phase correspond- 
ing closely to the composition InAs was confirmed for 
the system In-As. It melts at 942° C and forms a eu- 
tectic with both indium and arsenic (under pressure). 
The In - InAs eutectic contains 0.02% arsenic and 
melts at 155.2°C, and the InAs - As eutectic occurs 
at 82% arsenic and melts at 731°C. 

The intermediate phases InSb and InAs are both of 
F.C.C, zinc blende type structure, having lattice par- 
ameters of 6.476 A and 6.058 A, respectively. The 
Single phase regions in the solid state are quite re- 
stricted for both systems. 


1. W. Hume-Rothery: The Structure of Metals and 
Alloys. Monograph, Inst. of Metals, London (1936). 

2. V. M. Goldschmidt: Crystal Structure and 
Chemical Constitutions. Trans. Faraday Soc. (1929), 
25, 253. 

3. Aldo Iandelli: Sulla Struttura Dei Composti 
InP, InAs e InSb. Gazzeta Chimica Italiana (1941), 
71, No. 1, 947. 
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AN INVESTIGATION OF INTANGIBLE CONTENT 
IN ARCHITECTONIC FORM BASED UPON 
THE PRACTICALITY OF LAOTZU’S PHILOSOPHY 


(Publication No, 5131) 


Amos Ih Tiao Chang, Ph.D. 
Princeton University, 1951 


Human life consists of the tangible and the intan- 
gible. These aspects exist in an ever-changing bal- 
ance. In periods when material development has 
been low, a compensating appreciation of the human 
non-material element has been necessary. In our 
day of materialism, the unseen values are not only 
unseen but tend also to be unappreciated. 

Physical manifestations of life are plastic and 
when they fail to suit the requirements of time and 
place they may be manipulated and changed by man; 
but that which is intangible is beyond the power of 
man, existing as a permanent reservoir from which 
the potential of life may be drawn as the need arises. 

Thus, from the reservoir of the intangible, the 
tangible aspects of life draws the water that is essen- 
sential to make it a living thing. In this reservoir of 
the intangible, we find the emptiness that gives room 
for growth; the silence that makes sound music; the 
solitude that makes man appreciative of his fellow- 
man, 

The ever-changing combination of the physically 
real and the spiritually real gives a quality to any 
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object that makes it meaningful in terms of human 
life. This combination, to be correct, must be dic- 
tated by the needs in time and place. When there is 
off-balance in the direction of the tangible the result 
will be monotonous and ultimately obstructive. When 
there is off-balance in the other direction, there is an 
equal failure to achieve vital quality. It seems, how- 
ever, that in our present time the error is in the di- 
rection of the tangible rather than the intangible. 

This intangible factor is called by many names 
but is hardly understood by any simple name. For 
this reason, this thesis is concerned with the appli- 
cation of the broad needs for the intangible in the 
present world civilization, to architecture specifically. 

The intangible cannot be successfully manufac- 
tured. Psychologically it exists in our faith and, 
physically, in empty space. It is this recognition of 
the value of emptiness and the limitation of the mate- 
rial that is emphasized so fundamentally in the phi- 
losophy of Laotzu. 

But Laotzu himself would be the last to believe 
that wisdom began and ended with Laotzu. The New 
Testament, Hebrews chapter eleven, section one 
reads: “Now faith is the substance of things hoped 
for, the evidence of things not seen.” 
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POWDER RIVER BASIN: 
A STUDY IN REGIONAL GEOGRAPHY 


(Publication No. 5308) 


Charles C. Bajza, Ph.D. 
Indiana University, 1953 


Several years of original field investigations and 
examination of known pertinent literature form the 
background qualifications for this regional geographic 
study. 

Powder River Basin, consisting of some 35,000 
square miles in Montana and Wyoming, is one of the 
largest Tertiary structural and topographic basins in 
North America, Its amphitheater-like outline, open 
northward, resulted from Laramide orogenesis dur- 
ing which the older rocks were folded up into the en- 
closing marginal Bighorns, Casper-Laramie, and the 
Black Hills mountain units. The deeply downfolded 
basinal portion subsequently received vast quantities 
of sediments from which important deposits of coal 
and petroleum are now economically exploited. 


The enclosed high plateau surface has been dis- 
sected into broad interfluves, buttes, and intricately 
crenulated badlands. Numerous tabular topographic 
levels are maintained by thick clinker beds over more 
than 10,000 square miles. These clinkers represent 
baked and fused sediments lying over naturally burned- 
out coal beds. Elsewhere gently rolling and waterless 
shale surfaces prevail. 

The general Middle Latitude Steppe climatic re- 
gime is qualified regionally by mountain topography 
and high altitude. The 12-inch average annual pre- 
cipitation is meager in amount and capricious in sea- 
sonal and yearly distribution. Thus the lack of syn- 
chronization in rainfall and temperature, and the 
traditional agricultural practices, cause occasional 
devastating crop and range failures. 

The availability of surface and, to a lesser degree, 
subsurface water is the foremost conditioner of re- 
gional habitability and land use. The heavier oro- 
graphic-cyclonic precipitation along the mountain rims 
supports numerous short fresh water perennial 
streams, These, however, wither into intermittency 
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and a maze of dry washes upon descent to the drier 
basin floor. The Yellowstone, which drains 80 per 
cent of the basin’s waters, and the North Platte serve 
as regional base levels, as main avenues of commu- 
nication, and lines of settlement. The longest and 
most important through-flowing streams originating 
in the basin are the Powder and the Tongue, 

Sparse stands of grasss cover the skeletal stony 
or impervious clay soils over most of the basin. The 
ubiquitous grass is interrupted only by broken stands 
of dwarfed pine atop clinkers, by a narrow wreath of 
coniferous forest along the rough and stony mountain 
slopes, and by even narrower ribbons of deciduous 
cottonwoods along the channels of deeply alluviated 
and fertile flood-plains. 

Remnants of American Indian groups withdrew to 
and made the basin their last redoubt where, some 70 
years ago, they were vanquished and confined to res- 
ervations, Since then 100,000 people of European de- 
cent have pioneered and introduced their way of life 
into the region, 

Today the basin grazes over a million sheep and 
700,000 beef cattle; harvests over five million 
bushels of wheat and about as much barley and oats. 
It is one of the principal oil producers of the United 
States; its coal deposits perhaps outrank in quantity 
any other equal area on the continent, The larger 
trade centers of Casper, Sheridan, and Miles City 
serve as regional grain and livestock assembling and 
transhipping points, as centers of petroleum refining, 
railway and highway maintanance, and centers of 
tourism, 

The region’s future is predicated on grass, water, 
and minerals, It is presumed that when the full and 
wise use of these resources is attained, the basin 
will then provide good homes for several times its 
present population. 
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CLIMATE OF BENGAL, INDIA, 
AND SOME OF ITS GEOGRAPHIC RELATIONSHIPS 


(Publication No. 5315) 


Suprakas Ghosh, Ph.D. 
Indiana University, 1950 


Bengal, situated between 21° and 27° N. latitude 
and 87° and 93° E. longitude, occupies a part of south 
and southeast Asia dominated by a pattern of air cir- 
culation known as the Monsoons, 

Tropical Continental (cT), Equatorial Maritime 
(mE), Modified Polar Continental (cP) and Polar 
Maritime (mP) are the principal air masses 


recognized to affect the weather of Bengal. Recent 
meteorological investigations point to the existence 
of four general “deformation fields” where some of 
these air masses meet and their linear and angular 
oscillations largely explain the nature of weather 
changes in Bengal. 

Seasonal changes set the pattern of climatic and 
weather phenomena in Bengal. Here the year can be 
difided into three well-marked seasons: (1) the cool 
season, from November to February; (2) the hot sea- 
son from March to May; and (3) the rainy season from 
June to October. The first of these is the season of 
anti-cyclonic land monsoon and the last that of the 
cyclonic sea monsoon, while the second is in many 
respects transitional. 

Soil creep and landslides in the Himalayas are 
the dynamic expressions of the direct effect of climate 
on local physiography. Sharp seasonal variations of 
precipitation combined with changes in temperature 
also profoundly influence the regime of Bengal’s 
rivers. 

In response to the prevailing warm, wet climate 
the climax vegetation of the area is a forest. Heavy 
rainfall (over 80 inches a year) and relatively high 
temperature are associated with semi-evergreen 
forests. Deciduous forest occurs in areas of moder- 
ately heavy rainfall (40 to 80 inches a year), 

Here the trees shed their leaves at the onset of the 

hot season. In the Himalayas and the Chittangong Hills 
the vegetation changes progressively with increasing 
altitude. 

The monsoonal division of the year into a dry and 
a wet period and the prevailing high temperature in- 
fluence considerably the nature of the soil. The high 
temperature and humidity function so intensely that 
chemical decomposition follows almost immediately 
after initial disintegration of the mantle material. 
However, 85 per cent of the land area of Bengal being 
a deltaic plain overlaid by alluvium of recent geo- 
logical age, the climatic effect on soil formation is 
not clear, except in the bordering uplands and vaguely 
in areas of Old Alluvium. 

Remoteness or nearness of active silt-laden rivers 
which annually inundate much of the countryside, to- 
gether with differences in soil types, as represented 
by Old and New Alluvium, largely account for the rel- 
ative agricultural decline in central and western Ben- 
gal and prosperity in the east. In the active deltaic 
part of Bengal agricultural prosperity is only partly 
dependent on local rainfall; periodic flooding of the 
land by the rivers is more significant than local rain- 
fall. In other parts of Bengal seasonal distribution 
and amount of rainfall resume much of its normal 


importance, 
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GEOLOGY OF THE WHITEHALL AREA, 
MONTANA 


(Publication No. 5125) 


Roger Gordon Alexander, Jr., Ph. D. 
Princeton University, 1951 


The Whitehall area is located in southwestern 
Montana north of the Jefferson River at the north end 
of Tobacco Root Mountains. The area lies at the 
junction of the Boulder bathelith, the Northern Rocky 
Mountains, and a prolongation of the Eastern Rocky 
Mountain structural province, each of which has 
unique structural and stratigraphic features that have 
an important bearing on the geology of the Whitehall 
area. 

The area contains sedimentary rocks of all sys- 
tems, volcanic rocks of late Cretaceous (?) - 
Paleocene (?) age, and intrusive igneous rocks of 
Eocene (?) age. The late pre-Cambrian LaHood 
formation, which consists of a 5,000 foot wedge- 
shaped accumulation of arkosic sandstone and con- 
glomerate, interfingers in a northward and northwest- 
ward direction with the Greyson shale. Rocks of the 
Paleozoic system are limestone, sandstone, and 
shale indicating variations in the marine environment 
during Cambrian, and Devenian through Permian 
periods. Jurassic marine and terrestrial beds, 9,000 
feet of late Cretaceous (?) - Paleocene (?) Livingston 
volcanics, several hundred feet of the Oligocene 
Miocene Bozeman formation, and late Tertiary gravels 
comprise the remainder of the sedimentary sequence. 

During late pre-Cambrian time the area was the 
site of a marked east-west scarp undoubtedly asso- 
ciated with high angle faulting in which the Tobacco 
Root Highland was raised on the south side of the 
fault. From Cambrian until early late Cretaceous 
time the area was involved only in epoiregenic move- 
ments. 

The Laramide revolution was strongly felt in the 
Whitehall area and consisted of several pulses of de- 
formation and intrusion which ranged in age from 
late Cretaceous to Eocene (?). In late Cretaceous 
time uplift within a part of the area caused the re- 
moval of all sedimentary rocks down through a por- 
tion of the Mississippian Madison group, and possi- 
bly down through the uppermost pre-Cambrian Grey- 
son shale. This erosion was followed by the deposi- 
tion of 9,000 feet of volcanic rocks. There occurred 
next a period of compression from the northwest 
(Paleocene ?) forming several folds oriented gener- 
ally northeast-southwest; these resulted from drag 
along a possible extension of the Lombard thrust 
fault on the south side of a segment of the Northern 
Rocky Mountains which was being forced to the east. 
The folding involved beds of pre-Cambrian, Paleozoic, 
and Mesozoic formations and is considered genetically 
related to folding characteristically developed in the 
Northern Rockies. During the late phases of this 


period of compression basic magna at depth exerted 
vertical forces which caused the map area to be 
broken into a number of structural blocks tilted dif- 
ferentially with respect to one another along high 
angle reverse faults. The area was intruded shortly 
afterward (early Eocene) by peripheral portions of the 
Boulder bathelith, which probably underlies a large 
portion of the map area but approached the surface 
only as small isolated masses. Mesothermal miner- 
alization occurred in the area as a late phase of this 
igneous activity. 

An Eocene stream system developed a mature 
topography within the area having a total differential 
relief of at least 4,100 feet. In the Cligocene and 
Miocene epochs, more than 1,000 feet of beds of the 
Bozeman formation partially filled the Eocene valleys; 
as a result, in early Pliocene time the area had a 
gently rolling surface of uplands of pre-Cligocene 
rocks and intermontane plains underlain by beds of 
the Bozeman formation. Post-Miocene erosion par- 
tially exhumed most of the Eocene valleys by remov- 
ing many hundreds of feet of Bozeman formation, cut 
several sets of surfaces on the sides of the valleys, 
and was accompanied by canyon cutting due to the 
partial superposition of the North Boulder and Jeffer- 
son Rivers. 
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PLEISTOCENE GEOLOGY 
OF THE WATINO QUADRANGLE, ALBERTA 


(Publication No. 5318) 


Eric P. Henderson, Ph. D. 
Indiana University, 1953 


Preglacial erosion in the Watino quadrangle pro- 
duced a more mature topography than the present one, 
with broad valleys and long gentle slopes leading to 
upland areas. Glaciation tended to fill basins with 
glacial, glacio-fluvial and glacio-lacustrine sediments, 
while eroding the highlands and leaving them with a 
relatively thin veneer of till. Postglacial erosion has 
resulted in dissection of the broad, lower areas with 
the development of steep-sided, deep valleys along 
the main streams and the lower parts of their tribu- 
taries. In places the rivers have re-excavated their 
old channels and removed the till and stratified de- 
posits which filled them. Glacial sediments in these 
old valleys are as much as 700 feet in thickness. 

Direct evidence of at least three invasions by 
Keewatin ice consists of three tills of varying lithol- 
ogy and texture. A possible fourth till is exposed at 
one location overlying basal gravels which cover the 
bedrock in places. The basal gravels were laid 
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previous to the first glaciation of the area by melt- 
water from Cordilleran ice on the Rocky Mountains 
to the west. Ice which invaded the area apparently 
came principally from the northeast. 

A severe periglacial climate resulted in wide- 
spread development of periglacial deposits; dunes, 
disturbed silts and clays and till and silt mounds of 
large size were evolved through severe frost action. 
The mounds evidently are of a polygenetic origin. 
Bulging of soil polygons by lateral pressure from 
growing ice wedges and local upheaval of plastic ma- 
terial during freezing of an active layer over peren- 
nially frozen ground are the main mechanisms by 
which these features were constructed. 

A minor ice readvance was responsible for a lake 
which flooded parts of the mound fields which had de- 
veloped on the ground moraine. Six feet or more of 
stratified silts and clays cover the mounds which 
were under water. The ice tongue which caused this 
flooding was confined to the lower parts of the area. 
Glacial grooves impressed upon the clayey till which 
this ice tongue deposited reveal that there was 
marked topographic control of its movement. 

The last Pleistocene event to leave an imprint on 
the area was an expansion of Cordilleran ice which 
sent a flood of coarse gravels down the valley of the 
Smoky River. Dissection of the valley train thus 
formed produced paired terraces along the sides of 
the preglacial section of the Smoky Valley. The ter- 
races are believe to correlate with the Mankato gla- 
cial sub-stage. Thin deposits of alluvium, muck and 
peat deposited in Recent time are common, 
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MAGNETITE DEPOSITS OF THE 
ST. LAWRENCE COUNTY DISTRICT, 
NEW YORK 


(Publication No. 5151) 


Benjamin Franklin Leonard, III, Ph. D. 
Princeton University, 1951 


Two nontitaniferous magnetite deposits of St. 
Lawrence County, northwestern New York, were re- 
opened in 1941. Between 1941 and 1946, 10 promis- 
ing new deposits and 12 small prospects were found, 
chiefly by systematic geophysical prospecting based 
on local and regional geologic studies. 

The magnetite deposits occur in old pre-Cambrian 
rocks. They belong to two geologic types, skarn ore 
and granite gneiss ore, each of which has been modi- 
fied locally to form important subtypes. Skarn ores 
are variable in grade, complex in structure, and 
small to moderate in size, tending to yield massive 
ore bodies. They are strikingly similar to those 
found in Central Sweden. Granite gneiss ores are 
accompanied by quartz, potash feldspar, biotite, 
manganiferous garnet, and sillimanite. A modified 
type has abundant spessartite and fluorite, with 


barite as a prominent accessory. Granite gneiss ores 
form disseminated deposits of uniformly low grade, 
remarkable continuity, and moderate to very large 
size. Primary crystalline hematite occurs with 
magnetite in ores of this unusual type. 

Ore is restricted to a complex structural knot of 
metasediments and younger granite sheets pressed 
into isoclinal folds against buttresses of older granite 
rocks. Ore bodies lie on the limbs or noses of folds, 
often appearing as fishhooks in plan. The ore is 
younger than the deformation and metamorphism of 
the host rocks. It represents a high-temperature re- 
placement effected by solutions derived from younger 
granite magma. Late hydrothermal leaching of the 
mineralized zones is a noteworthy feature of several 
deposits. Zoning of Adirondack mineral deposits is 
discussed. 
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AN ANALYSIS OF THE APPARENT ABSENCE 
OF SEISMIC REFLECTORS IN 
SEDIMENTARY GEOLOGIC SECTIONS 


(Publication No. 5384) 


Leonard Volk Lombardi, Ph. D. 
Stanford University, 1953 


Among the possible explanations of the apparent 
lack of seismic reflections in many areas with thick 
sedimentary sections are complete absence of acoustic 
impedance mismatches, very poor seismic trans- 
mission, unsuitability of dimensions or interfaces of 
all potential reflectors, and masking of reflections by 
background disturbance. 

The absence of acoustic impedance mismatches, 
or of layers thick enough to be reflectors, throughout 
a thick sedimentary section is geologically unreason- 
able. Poor transmission may be due to scattering, 
absorption, extreme impedance mismatches in the 
near-surface section, or to a transmission path which 
passes only an extremely narrow band of frequencies. 
Examples of several of these conditions are presented, 
but they are believed to be unusual cases. 

Very irregular or gradational interfaces (e.g., the 
upper surface of a reef) may be poor seismic reflec- 
tors despite good mismatches of acoustic impedance, 
due to refraction or diffuse reflection of moderate 
and short wave lengths. Good reflections were obtained 
from two West Texas reefs in experimental programs 
in which low frequency energies were used and back- 
ground disturbance kept down. The principal acountic 
impedance mismatch apparently is commonly within 
the reef rather than at the surface; hence interpreta- 
tion remains a problem even when reflections are 
obtained. 

Masking of reflections by strong background en- 
ergies is believed to cause the apparent absence of 
seismic reflections in many or most problem areas. 
Important sources of background energy are multiple 
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reflections and near-surface effects. Exceptionally 
prominent multiple reflections are presented as ex- 
treme cases. Ordinarily, however, multiples either 
are mistaken for primary reflections, or simply 
form a part of the background noise. Approximate 
calculations indicate that a seismic transient from 
an average shot may retain recordable energy after 
many repetitive reflections. 

Near-surface effects include weathering phenom- 
ena and surface waves. The so-called weathered lay- 
er commonly consists of several thin layers, each 
with its own velocity law. Correlation of the weath- 
ered layer with near-surface geology is apparent in 
some areas but is commonly absent. Abrupt changes 
in the nature or thickness of the weathered layer 
have deleterious effects on record quality. In gen- 
eral, however, except as it is connected with scat- 
tering and surface waves, weathering is a problem 
to the interpreting, rather than the obtaining of 
seismic records. | 

An unusual set of troublesome surface waves was 
observed on the Edwards Plateau, Texas. Discrete 
wave trains appear to arrive repetitively at the re- 
cording spread, commonly at times considerably later 
than would be required for direct travel from the 
offset shot point. Particle motion in the vertical 
plane of propagation appears to be forward in ellip- 
tical orbits, and a transverse component is present, 
but the data obtained are not precise or complete 
enough to permit positive identification of the waves. 
Reflection of surface waves at shallow discontinuities 
would account for many of the observed data, but the 
explanation is neither complete nor entirely satis- 
factory. 

The three basic elements of a seismic system 
which the geophysicist can manipulate to improve 
records are input of energy, detection of signal, and 
operations on the signal. Air and shallow hole charge 
patterns are still being developed, but in many areas 
they have proven superior to the conventional shot 
hole. Air shots appear to be the more promising 
method in that elimination of high-intensity non-linear 
Shock transmission in the earth greatly increases the 
ratio of reflectable to noise-producing energy, cor- 
respondingly reducing background interference. Mul- 
tiple detectors may improve sampling of a reflected 
wave front, or may cancel unwanted energies. A pat- 
tern of multiple geophones is in effect a filter for 
horizontal waves. Response curves calculated for 
several detector spreads indicate that a poorly chosen 
spread may have little or no cancellation effect, and 
may actually be deleterious. These curves also ap- 
ply to mixed records, indicating that, in general, 
conventional mixes are very inefficient means of 
cancelling surface waves. Methods of operating on 
signals will probably develop considerably with more 
general use of recording systems capable of repro- 
ducing an electrical signal. In particular, the appli- 
cation of communication theory to seismic signals 
may lead to more powerful tools for the separation 
of reflections from noise, resulting in a major ad- 
vance in technique. 
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GEOLOGY OF THE BRIDGER RANGE AREA, 
MONTANA 


(Publication No. 5154) 


William Junior McMannis, Ph. D. 
Princeton University, 1952 


The Bridger Range area is located in Gallatin 
County, north and east of Bozeman, Montana. About 
27,000 feet of sedimentary rocks, ranging in age from 
Beltian to Recent, are exposed in and near the map 
area. Strata of known Ordovician, Silurian, Perm- 
ian and Triassic age are not present. Middle Cam- 
brian Flathead sandstone is underlain by coarse 
Beltian arkoses in the northern part and by Archean 
(?) metamorphics in the southern part of the area. 
The depositional edge of the Beltian arkoses is shown 
to have been fault controlled. An island (East Gallatin 
Island) was present nearby, to the west of the north- 
central part of the Bridger Range, during Flathead, 
Wolsey and Park time and shed arkosic debris into 
the shallow Medial Cambrian seas. Mottled lime- 
stones of the Maurice formation are described and 
their origin attributed to incipient or partial dolomiti- 
zation and recrystallization following deposition of 
oolitic lime muds and preceding or accompanying 
their lithification. The process appears to be direct- 
ly related to the oolites. The Sappington formation 
(Sappington sandstone of Berry, 1943) is defined and 
is shown to be separated from the underlying Three | 
Forks formation by a minor disconformity.' Usage 
of the term Three Forks is found to be inconsistent 
and perhaps erroneous in the Yellowstone Park and 
northwestern Montana regions. The Big Snowy group 
is recognized for the first time in the Bridger Range 
and is described. The local depositional and téctonic 
history of the Big Snowy-Amsden is interpreted on 
the basis of study of closely spaced measured sections. 
The problem of the Livingston formation and its re- 
lation to Montanan, Lancian and Paleocene sediments 
of south-central Montana is reviewed in the light of 
new stratigraphic and paleontological data coupled 
with an extensive study of the literature. An interpre- 
tation of the Late Cretaceous and Paleocene tectonic 
history is presented as a by-product of the strati- 
graphic study. 

Four major tectonic divisions of Montana are out- 
lined and the characteristics of each are described 
briefly. Evolution of the smaller structural features 
within the Batholithic and Snowcrest-Beartooth shelf 
areas are discussed and it is found that at least two 
phases of compression, from widely differing direc- 
tions of application, were active during Paleocene 
time. The first of these occurred during early and 
middle Paleocene and was directed west to east, 
whereas the second probably occurred in late Paleocene 
and was directed southwest to northeast. 
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Structural features of the Bridger Range are 
described in detail and are shown to be consistent 
with the two phases of compression mentioned above. 
Origin of most of the north-south and southwest- 
northeast trending structures, as well as the strike- 
slip movement on the Cross Range and Pass faults 
are attributed to the early and middle Paleocene 
phase of compression. The late Paleocene phase of 
compression developed new structures and super- 
imposed new movements on the older ones which has 
resulted in very complex structural relationships. 

Erosion of the areas uplifted during the earlier 
phase produced the coarse material of the lower Liv- 
ingston conglomerates. These conglomerates were 
strongly folded along the Battle Ridge monocline 
during culmination of this early and middle Paleocene 
deformation. Continued erosion during and subse- 
quent to this monoclinal folding produced local angu- 
lar unconformity along Battle Ridge from Brackett 
Creek to Wilsall. 

In Oligocene time movements along normal faults 
bounding the Bridger Range and Big Belt Mountains 
began to lower the Townsend and Gallatin valley areas 
relative to the ranges to the east and impeded the 
east flowing drainage to the extent that sediments 


started to accumulate in the low areas. Accompanying 


volcanism shed large quantities of ash into the source 
areas and depositional basins alike, and detrital ma- 
terial continued to be removed from the relatively 
rising mountain areas. The normal faulting is attri- 
buted to broad regional isostatic uparching. 

Acceleration of the uparching and normal faulting 
in Miocene time resulted in accumulation of consider- 
ably more conglomeratic material in the deposits of 
the two valley areas mentioned above. These con- 
glomerate lenses are largely confined to the east 
margins of the basins of deposition, indicating their 
genetic relationship to the bounding fault zone. 

A period of stability followed late Miocene depo- 
sition, during which the widespread “Flaxville” pedi- 
mentary surface was cut. Renewed acceleration of 
regional uparching and normal faulting in late 
Pliocene, and early Pleistocene time, lifted this ero- 
sional surface, in the western part of the Bridger 
Range, to elevations far above the present Gallatin 
Valley floor. 

Pleistocene (Wisconsin) glaciation has broadened 
the headwaters of many canyons in the range, pro- 
ducing cirques and causing large quantities of gravels 
to be shed into the adjoining Gallatin Valley, as well 
as much avalanche and morainal debris to be shed to 
the east. Post-glacial erosion has cut deeply into 
the Pleistocene fans along the west front of the range 
and has eroded canyons several hundreds of feet deep 
into the Pleistocene and bedrock material to the east 
of the range. 
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GEOLOGY OF THE ST. SIMEON - 
TADOUSSAC MAP AREA, QUEBEC 


(Publication No. 5363) 


Murray Lloyd Miller, Ph. D. 
University of Minnesota, 1953 


The St. Siméon-Tadoussac map-area, in the Prov- 
ince of Quebec, Canada, is a quadrange 15 minutes 
wide and 30 minutes long, about 100 miles northeast 
of Quebec City on the North Shore of the St. Lawrence 
river. It is readily reached by road, rail or water. 

The area, at the southeastern edge of the Lauren- 
tian peneplain, has an average relief of about 500 feet. 
The consolidated rocks are of Precambrian age, with 
the exception of Ordovician slates underlying Hare 
Island, in the St. Lawrence river. Precambrian rocks 
consist of two main assemblages, the schists, gneisses 
and quartzites of the Grenville series, and the igneous 
and igneous-looking rocks which have been emplaced 
in them. 

The Grenville series includes three formations of 
metamorphic rocks: mica schists and gneisses, and 
quartzites, demonstrably of sedimentary origin; horn- 
blende schists and gneisses, some garnetiferous, de- 
rived chiefly from calcareous shales and in small 
part from basic intrusive rocks; and “silexite,” a 


monominerallic quartz rock believed to be originally 
a quartz sandstone interbedded with the shales from 
which the mica schists and gneisses formed. Scanty 
evidence suggests that the mica schists are the oldest 
rocks, the hornblende schists and gneisses next old- 
est, and most of the quartzite the youngest. 


Three assemblages of igneous and igneous-looking 
rocks are present, ranging in composition from leuco- 
granite to quartz diorite. Hornblende granite gneisses 
exposed at the western edge of the area are believed 
to represent the oldest assemblage. A somewhat 
younger assemblage includes gneisses characterized 
by augen and flaser structures, biotite-muscovite 
granite, and white muscovite pegmatites. The augen 
and flaser gneisses are hybrid rocks formed by intro- 
duction of tenuous quartz- and feldspar-forming 
fluids into micaceous rocks of the Grenville series. 
The third assemblage includes biotite granites and 
related gneisses, leucogranites, and biotite-hornblende- 
magnetite pegmatites. The biotite granites are con- 
sidered to be magmatic rocks, from which the leuco- 
granites and biotite pegmatites were derived in the 
normal course of magmatic differentiation. The ex- 
cessive amounts of biotite, hornblende and magnetite 
in some biotite pegmatites is indication of wall-rock 
assimilation. 

Small trap dikes of late Precambrian age occur at 
a few places. 

Topography has been modified by Pleistocene 
glacial erosion and deposition, and by Pleistocene and 
Recent marine deposition and terracing. Marine de- 
posits formed prior to the last advance of Pleistocene 
ice were recognized. 

The structure of the area is igneous- metamorphic 
and exceedingly complex, as is characteristic of de- 
formation at great depth. The grain of the bedrock is 
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predominantly N 30° E, but has been modified by em- 
placement of magmatic granites. 

Minerals of potential economic importance in- 
clude mica, garnet, quartz and uranium minerals, but 
no commercial deposits of these minerals are known 
in the area. 


Microfilm copy of complete manuscript of 239 
pages, $2.99. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-894. 


FOSSIL ORGANIC REEFS OF 
A WEST TEXAS AREA 


(Publication No. 5173) 


Dewitt Clinton Van Siclen, Ph. D. 
Princeton University, 1951 


The relationships of subsurface fossil organic 
limestone reefs to stratigraphy and structure were 
investigated in the counties of Fisher, Kent, Scurry, 
and Stonewall, in central West Texas, mainly by the 
use of electric logs of the deeper wells drilled for 
petroleum. 

The pre-Cambrian crystalline rock “basement” 
is overlain by 7500 feet of sediments, more than 
nine tenths of which were deposited between Medial 
Pennsylvanian and Medial Permian times, inclusive. 
During this interval the area subsided more or less 
continuously, and gentle anticlines developed. Asa 
result of this subsidence the sea entered the area 
from the northeast, and clastic sediments were 
brought in from that direction. During subsidence 
the amount of sediment was not sufficient to keep all 
of the basin floor near enough to sea level to be with- 
in the zone of wave turbulence until Late Permian 
time. Consequently the central part of the basin was 
an effective “sediment trap? and conditions on the 
southwest margin were favorable for the develop- 
ment of organic limestone reefs. As the sea trans- 
gressed toward the southwest reefs formed in the 
area during early Strawn (Desmoines, late Medial 
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A STUDY OF RENAL HEMODYNAMICS 
WITH EMPHASIS ON THE INFLUENCE 
OF THE RENAL NERVES 


(Publication No. 5343) 
Melvin August Block, Ph. D. 
University of Minnesota, 1953 


This investigation was initiated primarily to de- 
termine whether or not renal nerve stimulation can 


Pennsylvanian) time both on topographic eminences 
or rising anticlines and along a shore line (or at 
some critical shallow depth of water) extending con- 
tinuously for at least 85 miles in and near Kent and 
Scurry counties. Parts of these reefs continued to 
grow as isolated platform reefs during continued 
subsidence, which shifted the main sea to the west 
of the area, in the present Midland Basin. 

The surface of terrigenous clastic deposition in the 
basin had the form of a shelf-slope-bottom. This was 
built toward the southwest, perhaps killing some of 
the older reefs, and finally burying them all. At the 
outer edge of the shelf reefs formed in the area near 
the end of Strawn time, in latest Cisco (Virgil, latest 
Pennsylvanian) time, and in Wolfcamp (early Permian) 
time. The last of the Wolfcamp reefs continued to 
grow almost through Leonard time, and formed part 
of a great barrier reef system which almost en- 
circled the Midland Basin, and which separated a 
partly non-marine facies on the shelf to the east of it 
from a marine sand (Spraberry) facies in the basin on 
its west side. The location of this last reef in the 
area was determined by the depositional slope and 
shelf, not by a structural hinge line. 
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THE GEOLOGY OF THE 
HERMITAGE BAY AREA NEWFOUNDLAND 


(Publication No. 5177) 
Kemble Widmer, Ph. D. 
Princeton University, 1952 


Abstract not available. 


Microfilm copy of complete manuscript of 539 
pages, $6.74. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number Mic A53-896. 


SCIENCES 


produce an important deviation in the intrarenal dis- 
tribution of blood and significant renal damage. The 
effects of continuous and interrupted electrical stim- 
ulation of the renal nerves on the gross appearance 
and distribution of India ink after intravascular in- 
jection were determined in kidneys of rats, rabbits, 
and dogs. Renal function during renal nerve stimu- 
lation was evaluated in trained dogs. 

Electrical stimulation of the renal nerves un- 
der optimal conditions produced sufficient renal 
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vasoconstriction to cause cessation of blood flow 
through the kidney for a few minutes, but despite con- 
tinuous or interrupted stimulation the blood flow 
through the kidney returned to prestimulation values 
within one to two hours. No significant renal damage 
could be produced by continuous or interrupted stim- 
ulation of the renal nerves. At the onset of renal 
nerve stimulation, creatinine and paraaminohippurate 
(PAH) clearances and PAH extraction ratios de - 
creased precipitously and markedly, but the values 
returned to prestimulation control levels within two 
hours even though continuous stimulation was main- 
tained. 

When renal vasoconstriction was effected by such 
stimuli as excitation of a sciatic nerve, sudden 
clamping of an extremity or tracheal occlusion, the 
impulses passed reflexly through the renal nerves 
and the resulting bilateral renal vasoconstriction 
could not be maintained any longer than that produced 
by direct renal nerve stimulation. 

Renal vasoconstriction, no matter how produced, 
was limited to the vessels of the cortex, including 
the juxtamedullary region. Blood remained static in 
the medullary vascular bed when cortical vasocon- 
striction produced a cessation of blood flow through 
the cortex causing it to become ischemic and gross- 
ly pale. 

During the period of recovery from intense renal 
cortical vasoconstriction produced by any method, 
certain areas of the renal cortex recovered more 
rapidly than others, in random fashion. Recovery of 
blood flow through the medulla was often slower than 
that through the cortex. Many variations in the pat- 
tern of the intrarenal distribution of blood occurred 
during this brief period. Rarely a pattern was found 
in which flow through the medulla by way of the juxta- 
medullary glomeruli occurred without evidence of 


flow through the remainder of the cortex. This pat- 
tern was transient and could be found in either kid- 
ney under conditions of reflex simulation, such as 
unilateral sciatic nerve stimulation. 

A prolonged inhibition of diuresis occurred dur- 
ing stimulation of the renal nerves even though the 
glomerular filtration rate and effective renal plasma 
flow returned to normal levels. However, anuria or 
oliguria of more than seventy minutes’ duration 
could not be produced by prolonged stimulation of 
renal nerves. The results of this investigation do 
not support the view that prolonged anuria or oliguria 
or that “reflex” or emotional anurias or oligurias are 
due to renal vasoconstriction mediated by the renal 
nerves. 

The blood leaving the juxtamedullary glomeruli 
may pass to the renal veins either via the vascular 
bed in the juxtamedullary region or via the vascular 
bed of the medulla itself. Under conditions of marked- 
ly reduced blood pressure and flow to or within the 
kidney, blood leaving the juxtamedullary glomeruli 
sometimes flows only through the peritubular capil- 
laries without passing through the arteriolae rectae 
spuriae into the medulla. Under such conditions the 
blood in the medulla is static and the medullary 
vessels are often congested. 

Severe acute hemorrhage may result in renal 
vasoconstriction independent of renal nerves. The 
renal vasoconstriction following the rapid loss of a 
large volume of blood may be due to a marked fall in 
blood pressure. Degeneration of tubules in the renal 
cortex frequently follows severe acute hemorrhage 
in rats. 
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DISALLOWANCE OF COLONIAL LEGISLATION, 
1696 - 1737 


(Publication No. 5310) 


James Edward Calloway, Ph. D. 
Indiana University, 1953 


The first part of this thesis contains the definition 
and discussion of the different agencies of the British 
government that attempted the control of the American 
colonies. One of the most effective means of control 
was the disallowance of colonial laws by King in 
Privy Council on recommendation of the Board of 
Trade. The organization of the Board is discussed in 
order to indicate how, by making use of its right of 
recommending the disallowance of colonial laws and 
thus force its mercantilistic policy on the colonies, 
it could help the British trading interests. The term 
disallowance as given is far reaching in that action 
carried out under its terms was more than the mere 


rejection of colonial laws. The negative force of re- 
jection is shown in the way in which it created a posi- 
tive action by causing colonies to be more willing to 
pass legislation desired by the British government. 
The various influences exerted on disallowance are 
considered in the light of their effectiveness. The 
part played by Britain and colonial agencies which 
did not disallow laws but exerted indirect influence 
on disallowance is revealed. 

The second part contains a listing of all the laws 
that met with disallowance during this period. To 
correct any uncertainty in regard to what laws were 
or were not disallowed, an attempt has been made to 
make a complete and accurate list of the disallowed 
laws. A total number of two hundred and sixty-five 
laws were disallowed. The laws are documented by 
an exhaustive selection of references as evidence. 

In cases of questionable opinions in regard to a law, 
explanations and documents are given to clarify any 
discrepancy. The dates of passage of all the two 
hundred and sixty-five laws are given except five and 
all definite dates of disallowance of the laws are given 
except seven. The laws lacking the date of passage 
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are not the same laws as those lacking a definite date 
of disallowance. These dates often fix important 
historical relationships or coincide with unrest or 
changing conditions within the colony. With each 
group of disallowed laws is an introduction revealing 
the conditions in the colony leading to the passage 
and disallowance of the laws. 

The last part consists of a classification of the 
various reasons for such disallowances in so far as 
they were formally given or expressed in the argu- 
ments and discussion at the time. These classifica- 
tions constitute an outline of British colonial and im- 
perial policy. Either the reasons given for the dis- 
allowance of a law, or the nature of a law, or both, 
placed it in a definite category. Disallowed laws 
with supporting reasons that affected the political 
structure of the colonies are presented as the most 
numerous, but the ones affecting trade and property 
are considered as the more important. The power of 
the British merchant is disclosed in that his objec- 
tions to a law usually brought about its disallowance 
regardless of its legality. These reasons not only re- 
flect the thinking of the British officials but show the 
attempted colonial policy of the British government 
toward governing the American colonies. Due to the 
reasons given, an insight can be secured as to colonial 
thinking and its conflict with that of the British gov- 
erning officials. 
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THE HOPLITE GENERAL IN ATHENS 
(Publication No. 5166) 


Theodore Christos Sarikakis, Ph. D. 
Princeton University, 1951 


The Hoplite General has not yet been made the 
subject of a specific study, though scattered articles 
have appeared, dealing with various phases of this 
office. By using literary as well as epigraphical evi- 
dence I have examined the history and the develop- 
ment of this office for a period of more than six cen- 
turies. In an introductory chapter I have attempted 
to give some general conclusions drawn from my 
work. 

Scholars hitherto have assumed that the office of 
the HG arose in the middle of the fourth century B.C. 
We hope to have shown that this office was instituted 
after the defeat of Athens at Chaeronea (338/7 B.C.). 
During the reign of Augustus the college of Generals 
disappeared, and the HG became the only general in 
Athens. His duties, which were of a military nature 
at the beginning, became administrative in later years. 


The HG remained in charge of the epheboi, and, in 
the imperial period, men of wealth were chosen who 
in time of famine could contribute generously for the 
purchase of food. 

There is no decisive evidence that the HG was an 
eponymous magistrate, as scholars hitherto have 
assumed. This service was reserved for the archon 
by tradition and custom. The office finally disap- 
peared in the fourth century A.D., when the Emperor 
Constantine held the honorary position of General at 
Athens. 

In the lists which follow the arrangement is 
chronological and alphabetical. In the chronological 
list, where a chronological arrangement of the HG’s 
is presented, only evidence referring to their gen- 
eralship is mentioned; here also restorations are 
Shown. In the prosopographical list, which actually 
comprises the main part of this dissertation, I have 
tried to collect all existing evidence concerning the 
persons who served in this capacity, to state this evi- 
dence briefly, and to draw conclusions wherever 
possible. In the Indices I have collected the literary 
passages and those inscriptions in which mention is 
made of a HG. Finally, in the bibliography I have 
given the books which have been most helpful in the 
preparation of this work. 
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THE ELECTION OF 1944 AND 
FOREIGN POLICY 


(Publication No. 5373) 


Herman Edward Bateman, Ph. D. 
Stanford University, 1953 


The presidential election of 1944 was held in time 
of war. Before the national political conventions met, 
the nomination of Franklin D. Roosevelt and Thomas 
E. Dewey by the Democratic and Republican parties 
respectively became a certainty. At the Republican 
convention leaders struggled to fashion a foreign 
policy plank to which both the “nationalist” and “in- 
ternationalist” wings of the party could subscribe. 
The Democrats wrote a foreign policy plank without 
difficulty, but they could not agree upon a plank on 
racial relations. The struggle engendered by Henry 
A. Wallace’s unsuccessful bid for the vice presiden- 
tial nomination demonstrated the deep divisions with- 
in the Democratic party. 

Until the fourth week in September Roosevelt did 
not campaign. He asserted that as Commander in 
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Chief he could not divert time from the war effort 
to the political contest. In the same period Dewey 
gave a number of speeches detailing his criticisms 
of the administration. Roosevelt’s address to the 
Teamsters’ Union on September 23 altered the na- 
ture of the campaign. Both presidential candidates 
became increasingly active and with growing fre- 
quency made personal attacks upon each other. 

In general, Republican leaders did not criticize 
the administration’s foreign policy. They confined 
themselves to allegations that it was violating an- 
nounced policies. Both parties endorsed proposals 
that the United States should join a post-war interna- 
tional organization for the preservation of peace, and 
they agreed to keep this question out of partisan de- 
bate. The Democrats were more willing than their 
rivals to describe specific powers and responsibilities 
for the proposed world organization. 

Wendell L. Willkie, who refused to support Dewey, 
believed that isolationists were strong within the Re- 
publican party. Actually, isolationism was subject 
to many definitions and was used as a label of oppro- 
bium. No leader in either major party admitted that 
the term was descriptive of himself. 

The war did not become an issue. Roosevelt asso- 
ciated himself with the successful war effort by using 
the title, Commander in Chief. Dewey attempted to 
counter this strategy by praising military leaders as 
responsible for American victories and by predicting 
that the next administration would be concerned with 
the problems of peace rather than those of war. Both 
parties blamed one another for America’s pre-war 
unpreparedness. 

By and large the leaders of organized labor sup- 
ported Roosevelt. But they were divided in their sup- 
port of candidates for Congress. The Political Ac- 
tion Committee of the CIO was a new political phenom- 
enon. Its activities became an issue in the campaign, 
and it provided most of the ammunition for the efforts 
of Republican leaders to make Communism an issue. 

The state of Roosevelt’s health was a minor issue 
in the campaign. It was not publicly discussed by 
prominent Republican leaders. Roosevelt’s dealth in 
April, 1945 reopened the question whether his physical 
condition warranted his candidacy for a fourth term. 

Both parties advocated virtually the same policies 
and promises in domestic affairs. The Republicans 
tended to identify their policies with free enterprise 
while the Democrats associated theirs with humani- 
tarianism. Ordinarily, Dewey and Roosevelt did not 
attack one another’s promises but only each other’s 
Sincerity in making them. Both presidential nominees 
attempted to outdo each other in making appeals to 
groups of persons who were presumed to have spe- 
cial interests. 

In 1944 Roosevelt won the election by the smallest 
pluralities of any of his four campaigns for the presi- 
dency. It is not possible to conclude that any one is- 
sue or factor was decisive in the election. Available 
evidence indicates that the war was surpassed in im- 
portance by no other factor. The majority of people 
believed that Roosevelt was a successful war leader, 
and they believed that the war would not be over for 
several months after the new administration should 
enter office. 
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John Donne even as a London poet, wit, and adven- 
turer was a man of intense preoccupation with the re- 
ligious character of life. From his earliest satires 
he demonstrated both his interest in the church, and 
his concern about the spiritual irrelevancy of much of 
the work being done by the creative people in England. 

His own life provided a remarkable key to the re- 
alities of the religious situation in England. For years 
Donne was undecided about a career; he was trained 
for law or diplomacy or the church, yet he lived in a 
desperate state of inaction. He was in a sense too 
hc rest with both himself and the church to take orders. 
For the church was experiencing an ordeal of lifeless 
controversy, and Donne was trapped in a melancholy 
induced by his bad luck and morbid sensitivity. He 
remained creative, however, and wrote some extreme- 
ly interesting poetry. 

Finally, relief from his worst domestic and voca- 
tional worries allowed him to regather his strength. 
He began to write apologies for the church as well as 
pious religious lyrics. After a few more years of un- 
pleasantness and ill health, Donne decided definitely 
to take orders. He wrote a long and attractive series 
of Essays in Divinity, then in January of 1615 was or- 
dained a priest of the Anglican communion. 

He not only was never sorry for his decision, but 
entered into a professional religious life with all of 
the amazing energy of genius. As Dean of St. Paul’s, 
he preached more sermons than had any previous 
Dean, and almost certainly he worked harder on each 
one of his sermons than did any other preacher in 
England. The results are brilliant. By the middle of 
the 1620’s, Dr. Donne was very probably acknowledged 
to be the greatest preacher in a land where great 
preachers flourished. And the literature he produced 
is still interesting and emotionally compelling. 
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PAPER CURRENCY ON 
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1703 - 1764 


(Publication No. 5320) 


Richard Marion Jellison, Ph. D. 
Indiana University, 1953 


This work is an investigation of the use of a paper 
money medium in a society that had just begun its 
endeavor towards permanency. Fundamental condi- 
tions that influenced colonial South Carolina finances 
are discussed at some length, showing the trend from 
a barter economy to experimentation of all kinds in 
an effort to discover a satisfactory substitute for 
specie which was constantly being drawn away. Out 
of this experimentation came paper money which, 
from its first use, continued to serve the colony well 
until the Imperial policy of England tended to dis- 
courage its currency. It is shown how paper money 
served not only as a cheap and economical substitute 
for specie but also aided in making capital available 
in the colony which any newly opened territory de- 
mands for its existence. In this relation, the marked 
depreciation which occurred up to the year 1739 is 
discussed with the effect that such an event had on the 
debtors and creditors of the colony. Once these two 
groups divided over the issue of paper money the col- 
ony was subjected to many acrimonious debates, which 
many times affected other governmental problems. 

During the course of the French and Indian War, 
the colony of South Carolina was compelled to turn to 
the use of paper money in larger quantities than ever 
before. A detailed discussion is devoted to the effects 
of this event upon the stability of the paper money as 
expressed in terms of the exchange rate. It is point- 
ed out that because of the existence of two or more 
economic forces in the colony, which tended to can- 
cel one another out, these new and large emissions 
of paper money had little if any effect upon the former 
exchange rate. 

After tracing the experiences, of the colony of 
South Carolina, with paper money, the study then turns 
to a discussion of the Imperial Regulations imposed by 
England. It is shown how many times this policy ap- 
pears to be inconsistent and even misdirected. The 
acts of 1741, 1751, and 1764, are given special con- 
sideration. In regard to the Currency Act of 1764, it 
is shown that such an illuminary as Benjamin Frank- 
lin, pointing out the inadvisability of the act, nearly 
brought about its repeal. However, since this was not 
accomplished, the Currency Act remained in effect 
and thus served to further inflame resentment which 
was being caused by the Sugar Act and to be precipi- 
tated by the Stamp Act and Townshend Acts. 

The good intentions of the paper money advocates 
in the colony are investigated as is the existence of 
an inflationist party as such. And finally, it is con- 
cluded that even though there are certain evils inher- 
ent in the use of paper money, this medium was bene- 
ficial to the colony, when viewed as a whole. 
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In 1796 the coalition of political factions known as 
the Republican Party was presented with its first 
genuine opportunity of winning control of the federal 
government. Washington’s retirement from public 
life was widely anticipated, and without his vast popu- 
larity to contend with, Jeffersonians viewed their 
chances as excellent. They seized the initiative in 
the campaign by renewing the attack against the Jay 
treaty, beginning with resolutions adopted by the Vir- 
ginia legislature and following these up by a serious 
attempt to block treaty appropriations in the House. 

As a result of their maneuvers, the Federalists 
were forced to organize state and local machines on a 
national scale and were able to utilize Washington’s 
name in their successful attempt to swing public opin- 
ion behind their counter attack. State legislatures 
which had strongly criticized the Jay treaty in 1795 
passed resolutions upholding the administration and 
condemning the Republican program. As a result of 
false Federalist claims that the Jay and Pinckney 
treaties were dependent upon one another, the western 
counties of Pennsylvania added to the flood of petitions 
urging the House to appropriate, Gallatin and Madison 
beat a retreat, and the Republican cause collapsed. 

In the election canvass Federalists clearly held 
the advantage. The Republican Party was divided as 
a result of the House fight, Washington’s retirement 
announcement was purposely held back, and rumors 
started that the over-shadowing French crisis might 
prevent it. Hamiltonians quietly began to work for the 
election of Thomas Pinckney, whose treaty had proven 
so popular in hostile quarters. 

In desperation the secondary leaders of the Repub- 
lican Party invited the intervention of France in the 
campaign, and Minister Adet’s actions during the fall 
of 1796, unwelcome as they were to Jefferson and 
Madison, helped produce a Republican sweep of the 
Pennsylvania electoral vote. The result was a new 
administration headed by Adams and Jefferson. 

Contrary to commonly held opinion, Adams, in his 
anger over the Pinckney plot, welcomed Jefferson as 
his colleague and reciprocated his old friend’s hasty 
advances. Hamiltonian fears that Adams might work 
out a political coalition with the Jeffersonians were 
put to rest by the announcement that General Pinckney 
had been turned down by the Directory as Minister to 
France. 

The revelation of the *X, Y, Z Dispatches” swept 
Adams and the Federalists to a height of popularity 
which a three vote victory in the election had never 
presaged. The Republican Party was dangerously 
close to collapse in 1798. Jefferson, who had done 
little towards directing party strategy until this time, 
began to work in earnest, predicting the downfall of 
Federalism, not from the effects of the Alien and Se- 


dition Acts, but from the old revolutionary grievances 
of a standing army and direct taxes. 
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Assuming that Adams would refuse to accept 
peace feelers from France until after the election of 
1800, Hamiltonian leaders, with amazing frankness, 
urged a declaration of war in caucus and argued that 
the standing army would be needed to crush an im- 
pending southern rebellion. Adams was condemned 
for refusing to issue recruiting orders, while Ham- 
ilton circulated plans for enticing a revolt in the 
South, which his friends admitted would be welcome. 

Adams’s peace decision of 1799 was calculated to 
retrieve his own political fortunes, to avert civil and 
foreign war, and to leave the Hamiltonians stranded. 
He skillfully dramatized the split within the party by 
making his decisions independent of his secretaries, 
by staying at Quincy, and by dismissing Pickering and 
McHenry. His assertions that a third political party 
inclined towards his policies could be built and his 
claim that peace would increase rather than decrease 
Federalist strength were proven correct in the Spring 
of 1799. A greater number of Federalists were sent 
to Congress from the South than at any other time in 
the party’s history. 

Although Adams stumped the coast in the Summer 
of 1800, defending his policies and calling for inde- 
pendence of both British and French sympathies, 
Burr’s victory over Hamilton in the New York elec- 
tions of 1800 gave the presidency to Jefferson. In no 
way can Adams’s purposeful split with the Hamilton- 
ians account for his defeat. As a politician, Adams 
proved more shrewd and talented than history has 
generally recognized. 
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The destruction of the Janissaries by Mahmud II 
on June 15th, 1826 and their formal abolition two days 
later mark a turning point in Ottoman history. Before 
this extreme measure, various Ottoman reform ef- 
forts had frequently been opposed successfully by the 
insubordinate Janissary infantrymen who had been 
jealous to protect their own prerogatives and the 
status quo. In the early nineteenth century alone tiicy 
had helped to depose Selim III the reformer, had 
foiled Mahmud II’s first attempt at military reform 
in 1808, and had proved to be ineffective soldiers. 
After the Janissary corps had been abolished, reform 
was greatly accelerated. : 

Mahmud II’s original purpose was to reform the 
Janissary corps rather than to abolish it. He was, 
however, prepared to fight if forced to do so by 
Janissary recalcitrance. His attempt at reform was 
promulgated as the Eshkenji measure in May, 1826. 





This was designed to restore Janissary military effi- 
ciency. The Janissary leaders and civil and religious 
dignitaries had sworn to carry out this reorganization 
which had been officially described as fully consonant 
with Islamic precepts. Two weeks later the Janissaries 
revolted. Within twenty-four hours loyal artillery and 
other auxiliary troops had defeated the rebels in Istan- 
bul. Janissary units were quickly suppressed through- 
out the Ottoman Empire, and new troops, called ‘The 
Triumphant Soldiers of Muhammad’ were organized 
in their stead. These new forces were trained in Eur- 
opean fashion, with substantial Egyptian assistance. 

Ottoman and European accounts of this event pre- 
sent one of two generally current explanations for the 
abolition of the Janissary corps. They either give the 
impression that Mahmud II had planned this action 
since 1808 and leave the reader to wonder why his plan 
was deferred for eighteen years, or they repeat the 
version embodied in Uss-u Zafer (The Basis of Vic- 
tory) written by the official Ottoman historiographer 
and eyewitness Mohmed Es‘ad, which implies that 
Mahmud II simply decided on this action in May, 1826, 
and acted promptly on this decision. Neither of these 
explanations is satisfactory, for in the course of this 
study a number of puzzling questions which required 
elucidation have arisen. 

1) Why did Mahmud destroy the Janissaries? 2) 
Why, after his abortive attempt at military reform in 
1808, did Mahmud II postpone Janissary reorganiza- 
tion for eighteen years? 3) What were the relations 
between the Janissaries and Mahmud II in the years 
1808 - 1826? 4) Where did Mahmud II get the idea 
for his reform? 5) When did he begin to make defini- 
tive plans to reorganize the Janissaries? 6) What 
was his plan and how did he execute it? 7) Who were 
his supporters? 8) How was his plan changed from 
one of reorganization to one of abolition? 9) How 
were the provincial Janissary units subdued? 10) 
What were the first reforms following the removal of 
the Janissaries on June 17th, 1826, and how were they 
received ? 

Fairly clear answers to these questions emerged 
as a result of this study. 1) The Janissaries fought 
no effective military action after the campaign against 
Russia in 1806 - 1812, and proved their military in- 
capacity conclusively in the Greek revolution. Mahmud 
had to reorganize them or face defeat. 2) He was 
virtually forced to postpone action because the chaotic 
condition of the Ottoman Empire made it prudent to re- 
assert his authority in his own domains before running 
the risk of emasculating whatever military strength 
he still possessed in the decrepit Janissaries. 3) 
Janissary discipline went from bad to worse after 
1808. In eighteen years they instigated numerous 
major riots in Istanbul alone. However, their numbers 
were so formidable, and their supporters in guilds and 


among the Bektashis were so numerous, that it was 
essential to find a powerful counterpoise to them be- 


fore Mahmud II could hope to achieve success. 4) 
Although Mahmud II may have been impressed by re- 
ports of General Murat’s use of artillery against the 
Madrid mob in 1808, his own vassal, Muhammad ‘Ali, 
massacred the Mamluks in 1811 and began military 
reorganization under French instructors in 1819. His 
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new Egyptian troops won in the Sudan in 1821-22 and 
later in Crete. They nearly destroyed the Greek 
forces in 1825-26. These successes, and the per- 
sistent recommendations of Nejib efendi, Muhammad 
‘Ali’s agent in Istanbul, must have impressed Mahmud 
II. However, his action in 1826 was clearly the re- 
sult of his own carefully nurtured plans. 5) These 
began to take concrete form in 1822 when he rid him- 
self of his erstwhile favorite, Halet efendi, who had 
argued against Janissary reform. 6) and 7) Mahmud 
planned to restore Janissary discipline and to give 
them £uropean training in order to make them bet- 
ter soldiers. He began in 1822 by seeking new, trust- 
worthy leaders among his military, civil and religious 
officials. After considerable experimentation he felt 
strong enough to act openly in May, 1826. 8) When 
the Janissaries revolted, Mahmud decided to fight. 
His earlier preparations and Janissary incompetency 
made victory easy. 9) ‘Ulema support and his quick, 


brutal success expedited the subjugation of provincial 
Janissary groups. 10) Mahmud II’s first reforms in 
the summer of 1826 were essentially military, and 
along the lines of the Eshkenji reform. A few impor- 
tant ones were economic and social. These reforms 
were imposed in spite of considerable opposition. 
There was general surprise in the Empire and abroad, 
and the Turks adopted military training with some 
enthusiasm initially. 

These findings indicate that the destruction of the 
Janissaries was the culmination of four years of prep- 
aration. This action paved the way for the important 
series of nineteenth century Ottoman reforms known 
as the Tanzimat. 
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This study of the changing concepts of the tragic 
hero in Western drama makes the primary assump- 
tion that tragedy is possible and valid in any age. A 
second assumption is that the person chosen to rep- 
resent the tragic action is a key to understanding the 
concept of tragedy itself. These changes can be com- 
prehended best in the light of the philosophical and/or 
religious ideas and attitudes of the dramatists. Re- 
gardless of the emphasis or point of view, any ap- 
proach to a study of tragedy must begin with some 
consideration for Aristotle’s views. A correlation of 
the pertinent passages in the Poetics with such pas- 
sages in the Nicomachean Ethics reveals that the 
person chosen to imitate the tragic action should be 
one who is morally good, free to make choices as he 
sees best, whose downfall is the result of a wrong 
choice, made through ignorance or blindness. Sopho- 
cles’ Oedipus, Antigone, and Creon are thus seen as 
eminently heroic personages who effect tragedy by 
choosing actions that are determined by their degree 
of practical wisdom. 

Shakespeare and Racine carry on the spirit of 
classic tragedy but with differences in their basic 
concept of tragedy. Shakespeare’s heroes are pre- 
sented quite clearly as containing within themselves 
the source of tragedy. Creating characters of ma- 
jestic proportions, Shakespeare extended his idea of 








tragedy to underscore its roots in the ordinary life of 
all men; man is no longer seen in the role of scape- 
goat. Racine, meticulously adhering to Aristotelian 
dictum, however, created heroes whose tragic action 
stems from a conflict between the conventions of 
reason, duty or honor, and passion. 

The eighteenth and nineteenth centuries under the 
impetus of Lessing and Hebbel in Germany further 
increased the scope of tragedy to include the middle- 
class tragedy, the burgerliche Trauerspiel. Their 
preliminary regard for the man of everyday life as 
a suitable and proper subject for tragedy gave support 
and stimulus to the revolutionary dramas of Ibsen 
later in the century. Ibsen, like Hebbel, sees tragedy 
rising from the individual’s need and desire for as- 
serting himself, to fully realize himself. At the same 
time, the philosophers Kierkegaard in Denmark and 
Nietzsche in Germany were formulating their ideas 
and theories on the role of the individual fallen into 
the world, existing to become, striving toward a goal, 
the completion of the self. 

Inspired by the philosophy of the individual with 
its emphasis on existence, Jean-Paul Sartre formu- 
lated his theory of atheistic existentialism. Undoubt- 
edly aware, too, of the tradition of the past, he creates 
in his dramas a new tragic hero, completely existen- 
tialist in conception, whose “fall” or crisis is depend- 
ent upon his acts as he accepts his “dreadful freedom.” 
The picture of the tragic hero as a product of choice 
comes to full circle: from the choice conditioned by 
practical wisdom as stated by Aristotle to the choice 
inseparable from man’s free resolve inherent in 
Sartrean existentialism. 
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THE POLITICAL AND LITERARY CAREERS 
OF F. B. SANBORN 


(Publication No. 5285) 


Benjamin Blakely Hickok, Ph. D. 
Michigan State College, 1953 


This thesis is limited to a critical study of San- 
born’s political and literary careers. Divided into 
six chapters with a preface, an introduction, and a 
bibliography, the study includes a discussion of San- 
born’s early life, his life at Harvard, his career as 
a teacher, his political career, his literary career, 
and his personality. 

The greatest problem in writing a critical study 
of Sanborn is the organization of material. First, as 
Sanborn was almost totally incapable of writing any- 
thing which was well organized, his biographer is 
forced to organize his life for him. Second, much of 
the Sanborn original material has been destroyed or 
scattered. Third, some of the Sanborn papers are 
inaccessible. The love letters and tokens that passed 
between Sanborn and Ariana Walker are, presumably, 
cached in the cornerstone in the gable of Sanborn’s 
house in Concord; his correspondence with Edith 
Emerson is held by a private collector and is not for 
publication; and an unknown number of letters which 
passed between Sanborn, the other members of the 
Secret Six, and John Brown were destroyed by San- 
born after Brown’s capture at Harper’s Ferry. 

Chapter I, “His Early Life,” discusses the in- 
fluence of heredity and environment upon the devel- 
opment of Sanborn’s political, literary, religious, 
and social attitudes, and portrays vividly the most 
important influences: the members of his family, 
his life in Hampton Falls, his public and private edu- 
cation, and his life’s greatest passion — Ariana 
Walker. 

Chapter II, “His Life at Harvard,” discusses his 
intellectual environment at college: his teachers, 
his academic and social activities, his life among 
the famous of Boston and Concord as revealed in his 
college journal, and his tragic first marriage. Most 
of the chapter is devoted to his literary activities as 
founder and editor of The Harvard Magazine and to 
an appraisal of the numerous essays, critical re- 
views, verse, and editorial comment which he wrote 
for it. 

Chapter III, “His Career As a Teacher,” recounts 
his work in Emerson’s school and the Concord 
School of Philosophy. The chapter is pertinent to 
this study because Sanborn’s life was intertwined 
with the lives of the Concord great through such 
activities as his Concord Dramatic Union, his enter- 
tainments for his school, his daily meals at Mrs. 
Thoreau’s, and his daily relationships with the Al- 
cotts, the Emersons, and Ellery Channing — activities 
which prefigured his literary career as their biogra- 
pher and editor. 

Chapter IV, “His Political Career,” tells of his 
work in four important projects. He supplied money, 
men, and arms for John Brown’s activities in Kansas 
and Virginia through his work as secretary of the 
Massachusetts State Kansas Committee; he wrote 





biographies of John Brown and bitterly defended his 
memory in the public prints; he was editor-in-chief 
of the Boston antislavery weekly, The Common- 
wealth; and he was a political columnist for the 








Springfield (Mass.) Daily Republican for forty-nine 
years. 

Chapter V, “His Literary Career,” is chiefly 
concerned with Sanborn’s voluminous work as biog- 
rapher and editor of Thoreau and as literary colum- 
nist for the Springfield Republican. As Sanborn’s 
importance to American literature derives chiefly 
from his work on Thoreau, the major portion of this 
chapter is devoted to a critical analysis of Sanborn’s 
texts, the reviews which these received from con- 
temporary and modern critics, and the “improve- 
ments” which Sanborn made in transcribing his orig- 
nal sources. The rest of the chapter attempts to eval- 
uate his work as the biographer and editor of Bronson 
Alcott, Emerson, Parker, Ellery Channing, and Haw- 
thorne; his work as a writer of verse; his labors as 
literary editor of The Commonwealth; and his work 
as the writer for the Republican of twice-weekly 
columns of literary news, comment, history, and 
criticism that included an amazing variety of literary 
topics. 

Chapter VI, “His Personality,” discusses Sanborn’s 
personal traits and attempts to estimate Sanborn’s 
importance to the world. It may be said that Sanborn 
was a romantic politician, a bitter, vindictive, and 
controversial defender of John Brown, a poor scholar, 
a bad writer, and irresponsible editor, and a second- 
rate journalist. Yet, as Odell Shepard says, “There 
was in him a power of steadfast devotion and admira- 
tion which atoned for many defects. He served as a 
reflector — flawed and cracked though it was — for 
men and women and events that might well, without 
him, have been forgotten or less well understood.” 

It must be said, however, that the later study of 
Sanborn’s work as a social reformer — a career which 
was generally applauded — may serve as an antidote 
to this somewhat disillusioning portrait. 
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1. This dissertation will attempt to prove that the 
West Germanic languages have retained more archaic 
characteristics than the North and East Germanic 
languages. At the same time, it will be shown that 
these last named groups are more innovative than 
West Germanic. 
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2. The thesis is a continuation of Bartoli’s orig- 
inal hypothesis that the West Germanic languages, 
like Irish and Latin, are poor in pre-ethnic innova- 
tions, as opposed to Norse and Gothic, which, he 
maintains, have these in abundance; moreover, he 
contends that West Germanic, again like Irish, is 
replete with post-ethnic innovations, unlike the other 
Germanic branches, which seem to resist such inno- 
vations. 

3. A language which has few pre-ethnic innova- 
tions (those which occurred before the Indo-European 
diaspora) is aptly termed “archaic.” As a rule, such 
a language is easy prey to the “einzelsprachlich,” or 
post-ethnic innovations, which took place after the 
tribal break-down. This is the case of West Germanic 
and Irish. On the other hand, such languages as Slav- 
ic and Greek have a great store of pre-ethnic innova- 
tions, but cease, on the whole, to be innovative after 
the diaspora. These are called “conservative.” East 
Germanic’s grammatical and phonological transpar- 
ency puts it into this category. A language can be 
both archaic and conservative: This applies to Early 
Latin; inversely, a language can be rich in both pre- 
ethnic and post-ethnic innovations, for example, 
modern Armenian; such a condition gives this lan- 
guage a Stage of development even less antique than 
Slavic, in that it is neither archaic nor conservative. 
In connection with this, I will try to convince the 
reader that, while West Germanic is poor in pre- 
ethnic innovations, but rich in post-ethnic innovations, 
while Gothic is truly conservative, North Germanic is 
extremely rich in both pre-ethnic and post-ethnic inno- 
vations. pass 

4. To distinguish archaism from innovation, I have 
employed the precepts set down by the Italian scholar 
Bartoli and further developed by the modern school of 
Neo-linguistics. These lay great stress on linguistic 
geography, and are the natural result of the teachings 
of J. Schmidt and G. I. Vascoli. 

0. The work itself is divided into two sections, 
prefaced by a number of remarks on the Germanic 
phonology: The first main subdivision is a detailed 
consideration of the morphology; here West Germanic 
archaisms will be compared to North and East Ger- 
manic innovations; the chief facets of the morphology 
will be discussed: The nominal and verbal systems, 
the numerals, pronouns, the dual number, the suf- 
fixes and particles. The second chapter consists of 
a comparative study of the vocabularies of the three 
Germanic groups. 
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THE SOCIAL IDEAS OF THOMAS HARDY 
(Publication No. 4536) 
John A. Tallmadge, Ph. D. 
New York University, 1952 


The social ideas of Thomas Hardy, as expressed 


in his sixteen novels and forty-four short stories, are 
shown in this thesis to have centered about certain 
recurrently-treated problems: social stratification, 
the status of women, British education, and the condi- 
tion of rural and city laborers. Chapter I traces the 
origin, development, and crystalization of Hardy’s 
social philosophy and shows how his ideas developed 
from his personal experiences, his reading, and his 
contacts with contemporary social thinkers. Evi- 
dence is presented that even before publication of his 
first novel, he had arrived at convictions about social 
problems later stressed in his fiction. 

Chapter II deals with many instances in Hardy’s 
novels in which he creates an unfavorable picture of 
English social stratification. This clearly was for 
him a fundamental weakness of British society, caus- 
ing or exacerbating many of the other social ills. The 
novels repeatedly present working class characters 
suffering oppression by the higher classes, who ignore 
their squalid living conditions, and profit by their 
labor. Lower middle class characters are shown be- 
ing denied opportunities for education, social and eco- 
nomic advancement. The upper middle class is bit- 
terly criticized by Hardy for enjoying unjustly great 
prerogatives. The nobility are depicted in the early 
fiction as selfish hedonists, but receive less criticism 
in the later writings. 

Chapter III shows how Hardy’s novels reflect con- 
tinuing concern for the status of women. He repeated- 
ly chose for his central plot situations which would 
throw light on the problems of women in Victorian 
society. His women characters reveal his belief that 
women, if given opportunities, are as capable as men 
in most fields. He shows women limited in education- 
al and social opportunities, compelled to regard mar- 
riage as their only means of support, and often forced 
to marry unwanted husbands for economic or other 
reasons. Hardy also in various instances in his fic- 
tion indicated his disapproval of the double standard. 

Chapter IV shows that Hardy’s novels repeatedly 
portray the intense individualism of the rural work- 
ers in spite of environmental difficulties, class prej- 
udice, and limited educational opportunities. Much 
of his fiction, especially his major novels, presents 
vivid pictures of rural worker’s economic and social 
difficulties. In these works they suffer especially 
from uncertainty of employment, a low standard of 
living, and evictions at the whims of landlords. 

In Chapter V, Hardy is shown to have described 
city laborers as more articulate than rural ones in 
making known their plight. In The Poor Man and The 
Lady he deals with general problems of labor’s rights; 
in Desperate Remedies and Jude The Obscure, with 
the human effects of their low social status; and in 
The Hand of Ethelberta, with the theme of the dignity 
of labor. 

Chapter VI deals with Hardy’s ideas about the 
discriminatory character of the British educational 
system. His fiction contains many references to 
widespread illiteracy among the rural masses, regi- 
mentation in normal schools for women, and the lack 
of training and counsel for poor but bright students. 
Jude The Obscure especially presents his unfavor- 

















able views on British education, particularly on the 
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university level. Yet the eight brilliant school teach- 
ers in his fiction show his hopeful view of the future 
for education. 

Chapter VII deals with Hardy’s experiences with 
editorial bowdlerizations of outspoken social prob- 
lems, and the prudery which led publishers to cen- 
sor presentations of social phenomena. Hardy’s 
vigorous fight to maintain the original versions of 
his works when they were published in book form, 
and his expressions of disapproval of the limitations 
placed on the novelist, are evidence of the strength 
of his desire to make known his social ideas through 
his fiction. 
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LANGUAGE AND LITERATURE, 
CLASSICAL 


THE DELINEATION OF CHARACTER 
IN THE ARGONAUTICA 
OF GAIUS VALERIUS FLACCUS 


(Publication No. 5130) 


Samuel Stewart Brooks, Ph. D. 
Princeton University, 1951 





The purpose of this dissertation is twofold: first, 
to study the delineation of the characters in Valerius’ 
Argonautica in an attempt to discover what method of 
portrayal the author used, what sort of person he de- 
picts and how true to life they are; second, to make 
a detailed study of the principal characters, notably 
Jason and Medea, with the purpose of describing 
what sort of persons he there portrays, and of de- 
termining what debt Valerius owed his predecessors, 
especially Appollonius and Vergil, as well as in what 
way he departs from them in his delineations. 

In the case of the minor characters, particularly 
the Argonauts, Valerius used, in varying proportions: 
biographical details, physical details, and details 
concerning inner qualities and skills. His Argonauts 
are distinguished by a common humanity, possessing 
the feelings, thoughts and emotions common to men, 
true heroes and adventurers. 

Among both the minor and secondary characters 
there are not only a great variety of persons but also 
persons who are possessed of a variety of qualities. 
There are men and women of different social sta- 
tions; men of many races, men of varied skills and 
occupations. All these characters seem true to life, 
a fact which reveals again and again Valerius’ inter- 
est in and understanding of psychology. 

The deities who play lesser roles in the tale are 
described in the rather conventional manner of the 
divinities of epic poetry. The more important Olym- 
pians, however, especially Venus and Juno, possess 
not only their usual superhuman powers but also 


certain very human traits and qualities. Venus is an 
unusually interesting character, appearing through 
much of the poem as an entirely different goddess 
than she is usually portrayed. So it is evident that, 
even in the case of his divine characters, Valerius 
evinces his interest in and understanding of the mo- 
tives and feelings of both men and gods. 

Valerius’ portrayal of Jason presents him as a 
real hero in the epic tradition, a man possessed of all 
the attributes that such a character should have. The 
poet, in his delineation of Aeson’s son, was apparent- 
ly more strongly influenced by Vergil than by Apol- 
lonius, since his Jason, like Aeneas, seems driven 
onward by a sense of his mission, a feeling so com- 
pelling that nothing can stop him from his achieve- 
ment of it. 

Although in the character of Medea one may see 
the influence of both Apollonius and Vergil, Valerius 
has made his heroine more human than either of the 
other two, accomplishing this in great degree by his 
masterly portrayal of the gradual and natural growth 
of her love for Jason. 

In his Aeetes Valerius has put even greater em- 
phasis upon the qualities with which Apollonius endows 
him, his treachery and his cruelty. These three prin- 
cipal characters, as portrayed by Valerius, evoke 
three of the strongest human emotions: admiration, 
pity and hatred. 

The outstanding impressions received from a 
study of Valerius’ delineation of character are the 
degree to which his dramatis personae impress their 
individuality and their essential humanity. Valerius 
was an artist who not only understood human nature 
but possessed the skill to portray it truthfully. 
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PUBLIC SERVICE IN MILETUS AND 
PRIENE IN HELLENISTIC AND 
ROMAN IMPERIAL TIMES 


(Publication No. 5146) 


Rolf Oskar Hubbe, Ph.D. 
Princeton University, 1950 


The present dissertation is a study, based on 
epigraphical evidence, of two major topics within the 
broad subject of public service in the ancient Greek 
cities. 

The first chapter is concerned with the services 
of religious officials. By the study of the prophetes, 
the hydrophoros, and the stephanephoros in Miletus, 
and of the stephanephoros in Prience, it is shown that 
the most fundamental service of an official of this 
kind was to conduct a great festival at private ex- 
pense, combining sacrifices and other honors for the 
gods with largesses for the people. It is further re- 
vealed that at times when the city was beset by finan- 
cial difficulties, the performance of the festival was 
sometimes converted into a money payment into the 
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public treasury, or the official was permitted to dis- 
charge his obligations by performing the services of 
a different office which were particularly urgent at 
the time. Throughout this chapter, the various de- 
grees of lavishness are considered with which these 
offices might be conducted. 

The second chapter is a study of the honors 
granted for public service, based primarily on the 
inscriptions of Priene. The lower honors, it is 
shown, consisted of the honorary decree itself and 
of the grant of a gold crown. Statues also, which 
were originally among the highest honors, by the 
first century before Christ were not only low honors 
but merely the permission for the person honored 
or his relatives to set them up if they wished. The 
possibility is also considered that the gold crowns 
were eventually but token crowns worth one gold 
stater each. There were a large number of honors, 
however, which the people of Priene were very re- 
luctant to grant; those honors which could be be- 
stowed but once during a person’s lifetime, includ- 
ing sitesis, proedria, exemption from the capitation 
tax, epimeleia, and the public funeral, and even the 
right to have the honorary decree inscribed on stone 
and the crown proclaimed at the Dionysia were with- 
held until the highest rewards were due, usually 
after a person had served the stephanephoria. 
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LANGUAGE AND LITERATURE, 
MODERN 


THE PORTRAYAL OF THE MORAL WORLD 
IN THE NOVELS OF 
WILLIAM DEAN HOWELS 


(Publication No. 5266) 


Reverend John Francis Coholan, M. M., Ph. D. 
University of Notre Dame, 1951 


The study proposed to investigate the moral 
world of William Dean Howells as seen in the motiva- 
tion of his fictional characters. The method employed 
was that of close analysis of human motives and of 
Howells’ realistic technique in portraying them. All 
of the author’s novels were considered, but six books 
were chosen for special scrutiny: The Rise of Silas 
Lapham, A Hazard of New Fortunes, A Modern In- 
stance, Annie Kilburn, The Quality of Mercy, and 
The Landlord at Lion’s Head. 

The survey suggests that the underlying problem 
in motivation for Howells is the breakdown of solid 
religious thought in America and the consequent 
danger to the whole moral fabric of our civilization. 
He makes of his books a vast realistic canvas of the 
great dilemma: Man’s clinging to a moral code 
while destroying the sanction on which that code is 
based. 

















In the light of this religious-ethical problem, 
Howell’s other categories of motivation come into 
focus. Man, bereft of substantial hope for future re- 
ward, seeks his heaven here on earth. He seeks it 
in social prestige for his family, as did Silas Lapham. 
He seeks it in the accumulation of great wealth, as 
witness Jacob Dryfoos. He seeks it in marriage and 
happy family life, but these too are tottering with the 
religious system to which they are anchored. Divine 
help is denied him (he believes!) and so he searches 
the varied facets of humanitarianism for an ideal 
which will satisfy the cravings of his heart. This, in 
brief, would seem to be the moral world sketched by 
Howells. 

Although Howells does not revel in sordid details 
of crime, he grapples with moral evil at a much deep- 
er level, speculates on its nature, shows its most 
baneful result — the deterioration of human character. 

He is at his best when describing the spiritual 
aridity, the mechanical formalism, and the despairing 
doubt which characterized much of the religious scene 
in his own age. The effects of these forces he has de- 
tailed for us in his novels. Silas Lapham and Annie 
Kilburn act rightly because of a surviving instinct 
from former religious tradition and training, even 
though no present religious conviction inspires them. 
Ben Halleck questions the whole basis of morality but 
acts justly because of his training in the right. Bart- 
ley Hubbard, with neither traditions nor training, acts 
logically — and unscrupulously — for his own interests. 

Even in the highest action of man— his generosity 
toward others — Howells’ ruling motive of complicity 
is seen to be like the others: religious in origin, 
natural in its current practice. Although Howells 
may have been acquainted with men of deep faith, un- 
fortunately for us he seems never to have compre- 
hended or shared the richness of such faith. As a re- 
sult, this segment of motivation is not his field. 

Still the fact remains that in probing the problems 
of the spirit, the questions of determinism and human 
freedom, of evil and moral responsibility, Howells’ 
work has an immediacy which renders it of cardinal 
importance to any understanding of the years which 
he chronicled. 
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SAMUEL BUTLER: HIS INFLUENCE ON 
SHAW, FORSTER AND LAWRENCE 
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Samuel Butler provides an interesting epitome of 
many of the more liberal ideas of his age, especially 
those concerning personal integrity. Primarily at- 
tacking the failure of belief to square with practice, 
he tried not so much to discredit commercialism, 
philistinism and the cant of respectability as to 
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expose these things for what they really were. He 
felt that any genuine compromise between the Chris- 
tian ethic and the utilitarian ethic was impossible, 
and propounded a program of biological vitalism, 
which he called Creative Evolution, according to 
which a man might live fruitfully, honestly and un- 
corrupted by the repressive ideologies of his age. 
This vitalism was based on the concept that man 
could achieve happiness, which Butler saw as a pro- 
duct of biologically successful living, by acting natur- 
ally and freely according to the instincts through 
which the creative Life Force expressed itself. This 
theory led him to oppose rationalism, as a guide to 
action, in favor of mysticism and instinct; and, in- 
stinct being a manifestation of the Life Force, the 
theory provided a basis for refuting Darwinism on 
the grounds that Darwinism presented a view of man 
not as an ethical agent but as a helpless pawn of his 
environment. Unfortunately, Butler’s modified 
Lamarckianism revealed man as an equally helpless 
pawn of the Life Force, instead of as a freely acting 
ethical agent, which was his intention. But be this 
as it may, in his emphasis on an honest revaluation 
of current attitudes to money, to machines, and to 
professionalism in the family, the school and the 
church, and in his insistence that every individual, 
as prompted by the urgings of the Life Force within 
him, was the best judge of his own interests, Butler 
provided a fund of ideas which succeeding writers 
were quick to applaud and adapt to their own ends. 

The debts of Shaw, Forster and Lawrence to 
Butler are quire evident, even though Lawrence 
never mentioned either Butler or his work. They 
assail the discrepancy between belief and practice 
and, following the lead of Butler, they hold up an 
ideal of the natural man, the superman, instinctive- 
ly and successfully fulfilling his mission in life, 
though each has his own idea of what that mission 
may be. At bottom, like Butler, all three resort to 
mysticism to explain the exact relationship between 
man and the Life Force, and man’s role as a function 
of the Life Force. And, similarly, they deal with 
such matters as the “crime” of poverty, the duty of 
each individual not to be victimized by others, and 
the role of woman as the aggressor in the life-ful- 
fillment process. However, they differ about the 
precise inner authority which man obeys in submit- 
ting to the promptings of the Life Force; Shaw be- 
lieves that it is intuition controlled by common 
sense, Forster believes that it is intuition derived 
through the imagination and guided by it, and Law- 
rence believes that it is intuition derived through 
man’s bloodconsciousness and answerable to no 
rationally-seated ethic. Here, as in many other 
things, Lawrence stands closest to Butler and re- 
veals the extension of Butlerian ideas to logical con- 
clusions Butler himself was temperamentally unable 
to reach. 

The preoccupation of Shaw, Forster and Lawrence 
with ideas Butler considered important, and their di- 
verse handling of those ideas, are indicative of a 
more general debt to Butler for his anticipation and 
Clarification of some of the most important problems 
of the early twentieth century. 
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DIE DEUTSCHE NOVELLE ALS SPIEGEL 
SOZIALER ZUSTANDE 


(Publication No. 5152) 


Wolfgang Arthur Robert Leppman, Ph. D. 
Princeton University, 1952 


This study proposes to show that the German 
Novelle is capable of transmitting to the reader a his- 
torically exact, if not exhaustive, picture of the social 
conditions or “milieu” prevailing in the period in 
which the story is set. This is a faculty with which 
the Novelle as a literary genre is not generally cre- 
dited. 

The representation of social conditions within the 
compact form of the Novelle is neither an incidental 
by-product of artistic creation nor, as a rule, a con- 
cession on the author’s part to “realism.” It has 
formed an integral part of the genre ever since this 
form of short prose narrative became popular in 
European literature. A short survey of the early Ro- 
mance collections of Novellen shows that they already 
contain a wealth of information which allows us, with- 
out undue reliance on reading between the lines, to 
form a fairly complete picture of social conditions in 
the author’s time. A comparison of that reconstructed 
world with what is known to us through more orthodox 
channels of investigation shows that even the early 
European Novelle was eminently capable of reflecting 
without distortion the social realities of the period. 

In the 150 years since the Novelle became, with 
Goethe’s practice and Fr. Schlegel’s theory, a dis- 
tinct literary form in Germany, it has increased its 
ability to describe social conditions. In Boccaccio’s 
world, the relationship between Individual and Society 
is largely governed by chance — birth, religion, so- 
cial background. For this accidental relationship the 
later German Novelle has substituted a delicate and 
often upset balance between the social “milieu” and 
the moral aspirations of a person. This process of 
“Verinnerlichung,” which began with Kleist and re- 
sulted in the creation of a distinctly German kind of 
Novelle, has intensified the significance of the social 
component. Boccaccio’s society is static and peopled 
by “types.” The world of the great German creators 
of Novellen is a highly dynamic one peopled by indi- 
viduals and pioneers. Michael Kohlhaas sets out not 
only to avenge an injustice done to him, but to safe- 
guard the rights of a whole social group. Keller’s 
ROMEO UND JULIA AUF DEM DORFE ended, in 
its original form, not only with the lovers’ suicide 
but with a violent tirade against the “Philistines” 
among the contemporary public. 

An attempt has been made to examine, in some 
twenty Novellen which have become classics in Ger- 
man literature, the forms which the representation 
of social conditions can take and has most frequently 
taken. It has been found that the straight description 




















LANGUAGE AND LITERATURE 





of a social phenomenon in the body of a Novelle is 
almost incompatible with formal perfection. Such 
descriptions tend to disappear as the form of the 
Novelle becomes more exacting — for example, as 
the dividing line between Novelle and novel is more 
rigorously drawn — and as its content becomes more 
“verinnerlicht.” Social conditions are no longer 
seen as Facts, but rather as Forces against which 
the hero is frequently driven to fight. Kleist paints 
a realistic picture of 16th century Germany merely 
because this is the world against which Kohlhaas is 
arraigned. We see this world through the hero’s 
eyes, as we see that of the German bourgeoisie in 
the latter nineteenth century through the eyes of the 
protagonists in Heyse’s ZWEI GEFANGENE. The 
direct reflection of social conditions has thus become 
a refraction through the prism of the hero’s person- 
ality. 

A further step is taken when social conditions ap- 
pear in double refraction, when they are seen through 
the eyes of a hero who is a definite literary projec- 
tion of his creator, the author. It is clear that in 
works of this type, the autobiographical element must 
needs be strong. In the examination of individual 
works, much space has been devoted to tracing this 
element, and to correlating it with what is otherwise 
known about the author concerned. This line of in- 
vestigation has led to the discovery that the Novelle 
has been used, among other things, as “letter of 
recommendation” on behalf of an indigent author 
(Bandello), as thinly veiled political pamphlet (Goethe, 
Kleist), and as a pedagogical treatise (Keller). This 
fact throws light not only on the possibilities of the 
genre, but even more on the respective author’s atti- 
tude to the social conditions of his own time. 

Writings on the theory of the Novelle — which were, 
by and large, as influential in their day as they seem 
contradictory in retrospect — have been examined 
with a view to finding a definition of the genre which 
would specifically take into account its function as a 
mirror of social conditions. No such definition has 
been found. The existence and importance of the 
social element of the Novelle has nowhere been de- 
nied and nowhere been more than tacitly admitted. 

At the same time, it has been found that certain 
popular definitions of the genre — for example, that 

a Novelle presents not a developing, but a fully grown 
personality — fail to do justice to some of the finest 
Novellen. 
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STUDIES ON JEWISH CONTRIBUTORS 
TO GERMAN LITERATURE: 
HEINE AND BORNE 


(Publication No. 5372) 


Heinz Politzer, Ph. D. 
Bryn Mawr College, 1950 


The following chapters on Heine and Borne are 
part of a more ambitious study. This study intends to 
describe the interrelationship of German and Jewisn 
thought and life from the age of the Enlightenment to 
the years preceding Hitler’s advent to power. By its 
very character literature offers itself most easily as 
a medium of investigation into a development that 
covers the span from the philosophical writings of 
Moses Mendelssohn to the fragmentary novels of 
Franz Kafka. 

The intentions of this study are neither polemical 
nor apologetic, but historico-critical. The events of 
1933 and after seem to have interrupted the develop- 
ment of German-Jewish relations in such a degree, 
that a detached and purely evaluating view has now 
become possible. On the other hand, the reasons of 
the German-Jewish catastrophe could not be found in 
one of the two groups alone. It was, from its very 
beginnings, a doubtful connubium that produced inter- 
esting but not too healthy results. 

Heine and his generation chose to express extra- 
ordinary experiences without ever having assimilated 
the commonplace. The German language never really 
took root in Heine, and his tendency to formulate the 
plus ultra forced him to become a European writer be- 





fore he became a German. The goal was set too high, 
the time allowed for growth was too short, and Ger- 
many’s political sphere was too restricted, for Heine 
to overcome the contradictions between his German 
and his Jewish natures. He did not break down the 
barriers between the two, he tried to jump over them. 
Before he had even found a place in the society of his 
age, he took a revolutionary stand against it. 

In 1831 he went to Paris, essentially to escape the 
German- Jewish conflict that lived in him. For the 
sake of his own peace he hoped to help build a Utopian 
Europe in which the German and Jewish natures could 
at least unite. But he could not succeed, since this 
political utopianism was nothing but the rationalization 
and projection into reality of his innate dilemma. On 
his deathbed he succeeded, however, in writing poetry 
which is neither German nor Jewish, but — down to the 
linguistic texture — supranational. Here he transcended 
the romantic impressionism of his earlier writings, 
and created poetry that forebodes the écriture auto- 
matique of the surrealistic movement. These poems 








express the critical condition of the modern European 
mind. 

Ludwig Borne, his contemporary and opponent, was 
the first in the long line of German- Jewish authors 
who began as critics of the stage and ended as critics 
of society. Censorship frustrated his work. He hated 
and attacked Goethe, who seemed to him something 
like a German super-censor; but he admired Jean 
Paul for the democratic virtues that he himself partly 
injected into the ideal picture he made of this writer. 
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He had himself baptized “in order to help his Jewish 
brethren in their fight”; he too went to Paris, where 


he wrote his “Letters from Paris,” critical aphorisms 


on politics and literature. 

But what he fought for was an empty conception of 
freedom. No matter how honestly he tried to be a 
man of the people and a friend of the downtrodden, 
he remained the generalizing lover of mankind, the 
protagonist of the idea of humanity, who never shared 
in real community life. He became a political littér- 
ateur; a commissar of human rights with the air of 
a prophet. But emphasizing his Jewishness, the Ger- 
man bourgeoisie refuted him on the grounds that this 
Jewish revolutionary had no claim on German politics 
and history. 

Both Heine and Borne suffered from their uneasi- 
ness at being exposed to historical processes which 
they felt necessary to master but which they did not 
really understand. They reflect the sickness of a 
world that has lost the connections between individual 
and community, idea and realization. This sickness, 
however, is not a German-Jewish symptom alone, 
but one that indicates the sickness of modern man in 
general. Being Jews in the process of assimilation, 
they were the first to succumb to the universal mal- 
ady. They helped spread the sickness of rootless- 
ness and alienation. But they were only carriers of 
the disease, not its cause. 
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L’ UNITE ARTISTIQUE CHEZ GUSTAVE 
FLAUBERT ESTHETIQUE REVEE ET REELLE 


(Publication No. 5165) 


Norman Rudich, Ph. D. 
Princeton University, 1951 


L ideal littéraire de Flaubert est l'unité artistique, 


concepte comportant les idées suivantes: 

1. L'oeuvre d'art doit étre une entité, détachée 
du monde extérieur, de toutes les contingences de la 
réalité matérielle et sociale. 

2. Forme et fond doivent s'y trouvér fusionnés 
de telle fagon qu'un changement opéré dans l'une 
améne nécessairement un changement dans l'autre. 
C‘est-a-dire qu'il nie toute distinction entre la 
forme et le fond. 

3. L’ oeuvre d’art doit avoir une structure 
logique, laquelle signifie pour lui l’enchainement 
causal des détails. 

4. L’oeuvre génere sa propre logique partant 
d‘une premiére conception imaginative directrice 
qui guide le déploiement gradué des parties et qui 
décide de tout, depuis le déroulement de la narrative 
jusqu'aux rythmes des phrases. Pour Flaubert, 
“tout dépend de la conception.” 

Cet idéal a des bases dans la psychologie, dans 
la biographie et dans la philosophie de Flaubert. La 
caractéristique la plus importante de la psychologie 


de Flaubert est la qualité visuelle d'une imagination 
impérieuse. Il ressuscite dans son esprit et presque 
sans effort une foule d’images hautement colorées 

qui peu 4 peu s’organisent en un tableau intérieur. 

Ce tableau est la “conception” dont les métamorphoses 
4 travers une technique consommée, aboutissent a 

la création de l’oeuvre entité. 

Le tableau, ayant son propre cadre, a l’envergure 
d'un monde 4 part, gouverné par des principes 
intrinséques. Tout mouvement so produit 4 L'intérieur 
de ce cadre et semble ne pas dépendre d‘une force 
extérieure. De cette facon s‘explique l’idée de logique, 
toujours implicite, mais souvent ouvertement évoquée 
dans la correspondence. Pourvu que ce mouvement 
soit harmonieux 4 l’intérieur du tableau imagind, 
l‘oeuvre se suffira 4 elle-méme; Flaubert “se moque 
de l’'archéologie.” Ainsi, c'est ce trait psychologique, 
la volonté de son ame de se représenter la réalité en 
images, qui explique la doctrine esthétique de Flaubert. 

La formation romantique de Flaubert, le contact 
constant avec des imagistes tels qu'Hugo, Quinet, 
Michelet, Gautier, etc. lui enseigne la technique de 
l'image. Il comprend enfin le parallélisme entre la 
fantaisie et la notion de l'oeuvre entité. En 1846, il 
rejette l'ensemble des auteurs contemporains parce 
qu'ils manquent d'unité: “mille beaux endroits, pas 
une oeuvre.” 

Le déterminisme apporte 4 son esthétique des 
conceptions qui la complétent. Son fatalisme innd 
prend des allures scientifiques. L’unité artistique, 
logique, devient une unité consale, fataliste. L' homme 
est baffoué par une aveugle fatalité; l'artiste doit 
en découvrir le mécanisme. Flaubert l'a découvert 
dans Madame Bovary. : 

Veici son systéme en abrége® l'art ne devant 
exister que pour l’art, la valeur d’une oeuvre, sa 
beauté, dépend plutdt de sa structure interne que de 
sa correspondance & la vérité extérieure. D'une idée 
génératrice, picturale, se dégagent des conséquences 
déterminées par cette méme idée. Ice surgit la 
contradiction de base que Flaubert n’a jamais pu 
résoudre. D’eu vient cette premiére idée? Se 
compose-t-elle d’éléments puis és dans le monde 
extérieur, dans l'expérience de l'auteaur? Est-elle 
plutot la synthése mystique d'une vérité primordiale, 
éternelle, c'est-a-dire privée d'une origine naturelle ? 
Flaubert parle 4 la fois pour ces deux conceptes. 

J'ai été obligé de suivre la logique du syst@éme en 
m'attachant au coté naturaliste qui me semble, chez 
Flaubert, etre le plus riche. U idée est donc une 
transposition de l'expérience que l’esprit a purifiée 
pour en faire une matiére susceptible de servir 
l'art. Flaubert n'abandonne pas pour cela l’idée de 
l'indépendance de l'oeuvre. L expérience de l‘auteur 
qui, avant d'etre intégralement absorbée dans la 
“conception” se mélait 4 la totalitdé de sa vie 
intérieure, €motive, se sépare de lui et des leis du 
monde matériel pour se soumettre a de nouvelles 
lois, celles mémes de l’imagination. Voila pourquoi 
Flaubert veut une oeuvre tout impersonnelle. Sa 
personnalité (l'ensemble de ses opinione, de ses 
gouts, de ses amours, etc.) empécherait le libre 
déroulement de la logique déterministe. 

Ainsi, le style de Flaubert, ce style dur, méle, 
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concentré, est une réflexion de son désir d’éliminer 
toute bréche par ow pourrait entrer l’ennemi subtil 
qu’il appelle “le lyrisme.” Le lyrisme n’est, 
artistiquement parlant, qu'un mauvais choix parmi les 
détails de l’expérience d’un auteur, choix guidé par 
les prédilections momentanées plut6t que par les 
exigences de l'unité artistique. En méme temps, 
cette condensation extréme dans le style de Flaubert 
traduit le coté peintre de sa psychologie. Les mots 
justaposés aspirent a donner 1l'impression d’une 
surface lisse. 

Distinctions entre forme et fond disparaissent. 
Comme dans une peinture, le changement d’une 
couleur, d’une expression de visage, d’une ombre, 
modifie le sens du tableau entier, Flaubert voudrait 
que le déplacement d’un mot dans ‘un de ses para- 
graphes, puisse transformer le sens de ce dernier 
d’une maniére décisive. Cette fusion est la plus haute 
expression de l’unité artistique flaubertienne. 

En pratique, Flaubert n'a réussi qu’une fois dans 
le roman a fusienner forme et fond: j'ai nonmé 
Madame Bovary. L’ histoire des romans ultérieurs, 
de Salammbo jusqu’a Bouvard et Pécuchet, est celle 
d'un déclin. C’est qu’il n’a jamais pu rétablir 
l'‘harmonie entre sa philosophie fataliste et une 
esthétique fondée sur le fatalisme. Lorsqufil essaie, 
dans L’Education Sentimentale, de dépeindre en 
larges fresque les complexités d'un monde plus libre, 
son esthétique s'avére incapable de porter un si 
lourd poids. Ainsi, Saint Antoine n'est plus qu’une 
Suite de tableaux dont le fil conducteur reste invisible, 
et Bouvard et Pécuchet n’est qu'une série d'anecdotes, 
l'une aussi vide quo l'autre. Le déclin dans l'unitéd 
est aussi un déclin de Flaubert lui-méme. C'est la 
meilleure preuve de l’union de la forme et du fond. 
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W. H. DAVIES: 
A CRITICAL BIOGRAPHY 


(Publication No. 5304) 


Richard James Stonesifer, Ph.D. 
University of Pennsylvania, 1953 


Supervisor: J. Mark Longaker 

This study has been written in the belief that 
W. H. Davies should not be forgotten, that there is 
food for thought in the career of this man who rose 
from the doss-houses of London’s slums, and that 
his poetry provides an excellent place in which to 
watch the poetic process at work. The discerning 
have learned to value Davies, as they have learned 
to value de la Mare, for his expression of a complete 
conception of life and of a full cycle of experience. 
And they have learned to value him as that rare 
thing, a poet essentially timeless, a poet really of 
no age, Clique, or school, though he is termed a 
“Georgian.” 


The study devotes five chapters to Davies’ biog- 
raphy, in which is provided the background for an 
intelligent and thorough reading of his work. Though 
Davies told his own story, particularly in The Auto- 
biography of A Super-Tramp and in Later Days, 
much additional material has been provided here 
from his letters, from the recollections of his friends 
and associates, and from the reviews of the period. 
Though no attempt has been made to make this a 
definitive biography, it is not likely that much can 
be added in the near future to the biographical sur- 
vey here presented. The study devotes four chapters 
to a critical reading of his prose and poetry, one 
chapter to the qualities of his unusual prose style 
and three chapters to his poems of the slums, of love, 
and of nature. 

Though Davies regarded himself as primarily a 
poet and looked upon his prose without affection, this 
study attempts to show that he produced a prose style 
that is distinctive for its simplicity and placidity and 
that his prose narratives, written with an unusual de- 
tachment, provide us with as penetrating a study of 
the life of the open road as is to be found in English 
literature. 

So far as his poetry is concerned, this study as- 
sumes that his poetry is all of one piece, i.e., that it 
is only when we understand that the world of nature 
served him as a refuge from the land of homeless 
men that he had known, and that his love and glorifi- 
cation of women and of one woman in particular was 
intensified by the horrors he had seen, that we begin 
to see the real significance of his work and the in- 
terconnections between the several parts of it. The 
poems of the slums are studied, then, not only because 
of their realism and modernity of style but as a key 
to the nature poems on which his reputation chiefly 
rests. His love poems, both those of a pagan and 
earthy tone written in the early part of his career 
and those written after his marriage which celebrate 
a mature love, are studied not only for their distinc- 
tive Elizabethan lyricism and for their biographical 
significance but as yet another manifestation of his 
attempt to catch moments of beauty in reacting to 
immediate experience. And his nature poems are 
studied with particular closeness because of the un- 
usual world that he pictures there, for his celebrated 
staring is not alone with the outward eye but also 
with a marvelously distorting inward eye that creates 
a new, dazzling, animated world. He is a poet who 
does not so much describe the actual world as to 
create from his careful but impressionistic observa- 
tions of that actual world a fanciful world of his own. 
Davies, this study maintains, is a poet of nature, not 
a nature poet, and his poetic world is a world in 
which metaphors and similes do not so much serve 
to describe as to lift us to new levels of perception 
and awareness. The study terms this world a “Dis- 
ney-world” and attempts to show its characteristics 
as akin to the view of nature given us in the animated 
films. 
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HUMANITARIANISM IN FRENCH LITERATURE 
OF THE EIGHTEENTH CENTURY 


(Publication No. 5330). 


Warren Jerrold Wolfe, Ph.D. 
Indiana University, 1953 


After considering the concept of benevolence as 
developed in French thought during the course of the 
eighteenth century, this study examines the manifes- 
tations of humanitarian thinking in various forms of 
literary expression — in the novel, in the essay, in 
the theatre, and in poetry. Expressions of sympa- 
thetic attitudes towards animals and Slaves are typ- 
ical of the new spirit of the age. Acts of inhumanity, 
such as the alleged Spanish cruelties in the conquest 
of the New World, were generally condemned, where- 
as “humane” peoples such as the Pennsylvania Quak- 
ers received considerable attention and high praise. 

Many men of letters, beginning with the Abbé de 
Saint-Pierre, and including Rousseau, L.-S. Mercier, 
and some of the Encyclopedists, contributed to the 
writings dealing with mendicity. Poverty was wide- 
ly regarded as a problem to be faced by the state 
and by the wealthy, and many considered that the 
poor had a right to the assistance of the rich. All 
those who treated this problem advocated more hu- 
mane treatment of the needy and better facilities for 
their care. The sufferings and misfortunes of the 
poor made an appealing subject in drama and poetry, 
and were utilized frequently. 

After 1770 especially, numerous writers decried 
the unhealthful conditions existing in the hospitals 
of the period. They advocated the formation of 
smaller hospitals wherein more attention could be 
given the ill, and wherein individual beds could be 
made available for each sick person. Considerable 
interest was shown in the welfare of the orphaned, 
the insane, and the prostitute. 

In the field of penology, Voltaire, Mercier, and 
G.-H. Mirabeau protested against the lamentable 
state of French prisons. There was a real interest 
among French travelers in the reform efforts of 
England and America, especially in the establish- 
ment of the cell system. Montesquieu, Voltaire, 
the Chevalier de Jaucourt, Brissot de Warville, and 
others, protested strongly against the use of torture 
in criminal proceedings; their efforts, joined to 
those of the Italian Beccaria, led to the abolition of 
torture, first in Prussia, then in Russia, and finally 
in France in 1788. The same men of letters spoke 
out against the excessive harshness of the punish- 
ments for criminals, and Voltaire, in his laudable ef- 
forts to rehabilitate certain victims of judicial in- 
justices, did much to arouse interest in criminal re- 
forms. 

The Marquis de Mirabeau, the Abbé Baudeau, 
Voltaire, the poet Saint- Lambert, among others, de- 
picted the hardships suffered by the peasants. Their 
efforts to bring about the abolition of the corvee and 
the abatement of mortmain were realized complete- 
ly in the beginning years of the French Revolution. 

Expressions of humanitarian thought in eighteen- 
th-century French literature were found not only 


— 


among the greatest writers of the period, but also 
among the authors of secondary and minor importance. 
To be sure, these men of letters were concerned with 
many other problems of literary and social signifi- 
cance; their preoccupation with humanitarian reforms 
is significant, however, in comparison with the in- 
terest shown by authors of earlier centuries. 
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LITERARY AND INTELLECTUAL TRENDS 
IN CONTEMPORARY SPAIN 


(Publication No. 5390 


John Paul Wonder, Ph.D. 
Stanford University, 1953 


The literature of contemporary Spain, since the 
Civil War, possesses some aspects of exceptional 
interest, not only to students of Hispanic culture, but 
also to those interested in general literary and ideo- 
logical matters. The numerous articles appearing 
both in Spain and in other countries on present-day 
Spanish letters have, for the most part, been re- 
stricted to specific subjects. It is believed, there- 
fore, that a useful purpose may be served in attempt- 
ing a general commentary and review on certain 
trends and characteristics reflected in the Spanish 
literature which has appeared since 1936. 

Many present-day writers in Spain are sharply 
critical of certain tendencies which they associate 
with the Generation of 1898 and its followers. An 
examination of the writings which appeared before 
1936, however, shows that in many cases contempor- 
ary theorists are dependent to a great extent upon 
the ideas of their predecessors. In comparison with 
the period before the Civil War, the contemporary 
essay has declined in quality. A few noteworthy in- 
tellectuals have succeeded, nevertheless, in present- 
ing original ideas and viewpoints. 

A negative reaction to the world and society, often 
characteristic of the essay, also finds important ex- 
pression in the creative literature written in present- 
day Spain. This trait is frequently exemplified in 
novels dealing with the Civil War. The majority of 
these works, however, tend to be autobiographical 
and anecdotal, recounting the experiences of persons 
persecuted by the Popular Front government during 
the Spanish conflict. 

Not entirely unrelated to the literary production 
before the Civil War, but constituting nevertheless 
the most original aspect of contemporary prose, is 
the novel in which the characters respond toward 
their environment with anguish, disgust, or disillu- 
sionment. This characteristic of the so-called tre- 
mendista movement is not restricted to one type of 


novel, but finds widespread expression in all lit- 


erary forms. Notable also in the contemporary per- 
iod is the emphasis on regional themes in the novel. 
Although some works describe provincial existence 
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in pessimistic terms, others tend to idealize its 
qualities. | 

The novel of a person or an epoch, developed by 
writers such as Pérez Galdos, Baroja, and Valle- 
Inclan, has attained importance largely because of 
its cultivation by Juan Antonio de Zunzunegui. Other 
authors have also written novels of this type. 

There have been numerous works that involve 
some innovation in subject matter. Noteworthy are 
the attempts to write picaresque novels dealing with 
the modern scene. Also of interest are works in- 
volving psychological motivation and characterization 
through the use of suggestion and fantasy. Despite 
the concern of many contemporary writers with sig- 
nificant and purposeful themes, the conventional type 
of romance, adventure, and sentimental narrative 
has achieved great popularity, especially in the 
theater. 

Certain interesting tendencies and qualities may 
be noted with reference to contemporary poetical 
works. In common with the novelists, many poets of 
the highest rank have been concerned with the tre- 
mendista themes of frustration and despair. Until 
about 1945, Spanish poetry was greatly influenced 
by the neo-classic or *Garcilaso” movement. Since 
that time, however, there has been a return to a 
more personal lyric expression. 

The vitality of contemporary Spanish letters is 
nowhere better exemplified than in the copious pro- 
duction of works of criticism and erudition. The ac- 
tivities of the Consejo Superior de Investigaciones 
Cientificas are of primary importance in this field. 
Especially notable are the literary, historical, lexi- 
cographical, and Hispanic American studies. A char- 
acteristic feature in contemporary publishing is the 
appearance of a great number of works of collection 
and compilation. 
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EXPRESSIONS FOR COLOR 
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(Publication No. 5162) 


Jules Piccus, Ph.D. 
Princeton University, 1951 


The present lexical study differs essentially from 
other studies of color expressions in literature, for 
it does not rest upon the assumption that any given 
word belongs to the genus “color term.” Conse- 
quently, in.the first place, its point of departure is 
not the modern scientific definition of color, but rath- 
er the human experience which is translated into 
verbal symbols of experientially derived concepts of 


color. Secondly, it considers expressions for the 

phenomenon of color as examples of “la parole” of 
the individual poet rather than as elements of that 
abstraction which is called “la langue.” 

Since there exists no lexical genus “color term,” 
it is necessary to discover some basis of definition. 
The language of color employed by individual writers, 
whether Latin, Old Spanish or present day English, 
however formalized it may seem, bears a strict re- 
lationship with the exp=rience or perception of color, 
whether in reality or imagination. To judge from 
the evidence in literature, color is perceived as an 
aspect of things, represented in verbal contexts by 
words which are adjectival or attributive within the 
phrase, in linguistic or syntactical parallel to the 
fact that color is considered as aspectual or attribu- 
tive in experienced reality. This parallel structure 
of thought and language, which construes color as 
an aspect of things, whether intrinsic or accidental, 
has been common to European culture since antiquity 
and may conveniently serve as a basis for the inves- 
tigation of color in Romance literature. 

This approach to the study of expressions for 
color has been applied in this investigation to the 
Castilian, Aragonese, and Leonese poetry of the 
Twelfth, Thirteenth and Fourteenth centuries. The 
poetic texts analysed are the following: 


1) Poema de mio Cid 
2) Misterio de los reyes magos 
3) Disputaci6n del alma y cuerpo 
4) Vida de Santa Maria Egipciaca 
5) Razon de amor 
6) Libro de los reyes de Oriente 
7) Roncesvalles 
8) The poetry of Berceo 
9) Libro de Alexandre 
10) Libro de Apolonio 
11) Poema de Fernan Gonzalez 
12) Historia troyana en prosa y verso (the verse 
sections) 
13) Elena y Maria 
14) Vida de San Idefonso 
15) Libro de buen amor 
16) Poema de Alfonso XI 
17) Proverbios morales del rabi Sem Tob 
18) Poema de José (Yug¢uf) 
19) Libro de miseria de omne 
20) Proverbios de Salamén 
21) Gozos de la Virgen 
22) Poesias del Canciller Pero Lépez de Ayala 
23) Tractodo de la doctrina 
24) Revelaci6dn de un hermitano 
25) Danza de la muerte 
26) Cantar de Rodrigo 


From all of the poetic texts listed above, all of 
the words and phrases in each poem which conceiv- 
ably have to do with color (whether through etymo- 
logy, present day usage, or contextual reference) 
have been analysed in context and compared, where 
necessary, not only with their prototypes in source 
passages, definitely known or putative, but also with 


parallel passages in other texts of the period with 


the specific purpose of determining in each case 
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which terms in their particular contexts serve as 
authentic color expressions, and which do not. It has 
been found that a number of words which are listed 
as, or assumed to be color terms in recent lexica 
dealing specifically with the period in question, pri- 
marily denote qualities other than color in their 
specific contexts. 

The analysis reveals a paucity of expressions for 
color in the poetry of the Medieval period, and de- 
monstrates further that the functions of these color 
expressions differ in the main from the function of 
color expressions to which a reader of modern Span- 
ish texts is accustomed. In approximately 67,000 
lines of verse examined, only 393 different instances 
of authentic color expressions have been encountered, 
and 97 different instances wherein words and phrases 
which ostensibly designate color were found to de- 
note primarily things other than colors. The authen- 
tic color expressions have been found to be of three 
different kinds; 

1) color attributives, composed for the most part 
of adjectives, including several instances of adjecti- 
vation of verbs, e.g. emblanquecer, embermejecer, 
and substantivation of the chromatic aspect of a 
thing, e.g. negrura, vermejura. 

2) Color referents, composed mainly of substan- 
tives, syntactically parts of adverbial elements, men- 
tioned specifically because of their color aspect. 

3) Other expressions, few in number, which are 
neither color attributives nor color referents, but 
which nevertheless are found in context to evoke a 
sense of color. 

The analysis of the Medieval Spanish poetry of 
these early centuries has indicated, as one would ex- 
pect, that the various color expressions exemplify in 
great measure, although not in every instance, a con- 
ception of the world during the period under consid- 
eration. For these color expressions reveal and ex- 
press a basic assumption and a prime concern: an 
assumption that the intrinsic value of a thing is mani- 
fested through a characteristic extrinsic aspect, 
whether real or idealized, which is symptomatic of 
inner value; and a concern with this essential value 
of things rather than with accidental qualities of 
things in a world which like our own, presents a va- 
riety of external aspects to the perceiver. 
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THE HAPAX LEGOMENA IN 
THE OLD ENGLISH VOCABULARY: 
A STUDY BASED UPON THE 
BOSWORTH-TOLLER DICTIONARY 


(Publication No. 5387) 


Norman Omar Waldorf, Ph.D. 
Stanford University, 1953 





An important feature of the Old English vocabu- 
lary is the hapax legomena, words that occur only 


in Old English texts. If one uses the Bosworth- Tol- 
ler Anglo-Saxon Dictionary and Supplement, the 
standard work in the field, as the basis of investiga- 
tion, it is found that there are 11,947 hapax legomena 
in the Old English vocabulary. This number may be 
reduced only slightly — to 11,458 — by the elimination 
of words for which additional documentations to those 
given in Bosworth-Toller have been found elsewhere. 
Hence, the hapax legomena account for approximate- 
ly one third of the entire Old English vocabulary. 

Although the Supplement to Bosworth-Toller bears 
the date of 1921, a close examination of the contents 
reveals that many Old English words are cited from 
published texts which have long been supplanted. An 
outstanding example is the almost unobtainable 
Shrine of Oswald Cockayne, which appeared in per- 
iodical form between 1864 and 1870. Almost all of 
the words which Bosworth-Toller cites from the 
Shrine may now be documented from such reliable 
sources as Herzfeld’s An Old English Martyrology, 
published by the Early English Text Society. Accord- 
ingly, the present study both lists the hapax legomena 
and brings the documentations up to date by citing 
the words from reputable, more recent texts. 

Since the Bosworth- Toller Dictionary and Supple- 
ment have been published, much new information 
has accumulated about many of the hapax legomena, 
especially about those occurring in glosses. This 
additional information is stated in the footnotes, and 
for some words new interpretations are offered for 
the first time. 

The intensive use required by this study of not 
only the Bosworth-Toller Dictionary but of other Old 
English dictionaries, including some of the older ones, 
has caused a realization of the dependence, to some 
extent, of each of these works upon its predecessors. 
Accordingly, a chapter has been devoted to “A Sketch 
of the History of the Old English Dictionary,” and 
surveys this subject from the glossaries of the 
seventh and eighth centuries to the most recent work 
on Old English lexicography, the Altenglisches 
etymologisches Worterbuch of Holthausen (1934). 

Finally, documentation and consideration of these 
many words has disclosed the need for further exam- 
ination of them from several different points of view. 
The hapax legomena have, therefore, been analyzed 
under the following headings: “The Translation 
Words in the Hapax Legomena,” “Dictionary Words”’ 
(words documented only from Old English diction- 
aries), “Survival of the Hapax Legomena into Later 
English,” and “The Dubious Words Among the Hapax 


Le gomena.” 
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A SEMANTIC STUDY OF SOME CURRENT, 
PEJORATIVELY REGARDED 
LANGUAGE SYMBOLS INVOLVING NEGROES 
IN THE UNITED STATES 


(Publication No. 5429) 


Hazel Browne Williams, Ph.D. 
New York University, 1953 


This study is an investigation of the role of lan- 
guage in a recognized area of intergroup conflict, 
namely, Negro-white relations in the United States. 
The basic purpose was to investigate the meaning of 
certain language symbols involving Negroes in the 
United States to persons who use them to gain favor 
and to persons who respond with disfavor, and ways 
in which this meaning relates to intergroup conflict, 
specifically in Negro-white relations. 

The language symbols studied appear in 414 letters 
selected from the files of the National Office of the 
National Association for the Advancement of Colored 
People, received and written by administrative offi- 
cers from March 11, 1939 to September 29, 1950. 

Because the immediate concern of this study is 
the functioning of language in relation to social group- 
ings, its nature is interdisciplinary and its method- 
ology, untraditional. For investigating meaning, the 
method used was contextual analysis. It consisted of 
breaking down the contents of the 414 letters into 
verbal units and organizing them so that the meaning 
of the language symbols could be ascertained. For 
finding out how the meaning relates to intergroup 
conflict, the method used consisted of evolving cri- 
teria based on theories and findings of recognized 
cultural anthropologists, sociologists, and psycholo- 
gists. These criteria were formulated as five ques- 
tions and applied to the contextually analyzed data, 
organized in three categories. 

Conclusions based on the findings yielded by this 
methodology as regards meaning are these. Persons 
who regard the language symbols or their uses with 
disfavor (protestors) exhibit more sensitivity to them 
than do the users. Meaning for the former is heavily 
charged with negative emotional content (dislike etc.); 
while for the latter emotional content varies and is 


positive (pleasure etc.). These differences seem to 
be due largely to differences in background experi- 
ences of the two groups of letter writers. The most 
evident sequences of background associations stimu- 
lated by the language symbols were found to be Amer- 
ica’s past (especially the slavery period) and current 
ideals and standards of American democracy. 

Conclusions as regards the ways in which the 
meaning of the language symbols relates to intergroup 
conflict are these. In the differences in degree and 
kind of emotional content of the meaning of the lan- 
quage symbols and in the associations from general 
background experiences brought to bear by each 
group of letter writers on the language situations 
are discoverable ways in which the language symbols 
relate to conflict. The sight or sound of pejoratively 
regarded language symbols may initiate, increase, 
or intensify both verbal and non-verbal conflict. Lan- 
guage communication expressing compliance with 
protestors’ desires resolves conflict, but persistent 
use of pejoratively regarded language symbols de- 
spite protests deters it. An important factor in the 
conflict situations is the fact that the dislike for 
slavery and its survivals (segregation and discrimin- 
ation), acknowledged causal factors in racial conflict, 
and the goal of the protestors to curb or halt the uses 
of these language symbols are a part of the larger 
goal of the Negro people to overcome obstacles to 
achievement of status and complete integration in 
democratic American society. 

For students of intergroup conflict this study in- 
dicates relationships between differences in meaning 
of pejoratively regarded language symbols and Negro- 
white relations in the United States. For social lin- 
guists it affords a technique for discovering the mean- 
ing of these language symbols for members of two 
groups with different background experiences. For 
teachers of language and literature it points out the 
need to stress language principles dealing with mean- 
ing and to give students historical and current facts 
about the life of Negroes. 
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SOME MATHEMATICAL ASPECTS 
OF OPERATIONS RESEARCH 


(Publication No. 5440) 


Vernon N. Behrns, Ph.D. 
University of Buffalo, 1953 


The origin, scope, procedures, and methods of 
Operations Research are examined and discussed. 

The search problem, essentially an expansion of 
the material contained in “Methods of Operations Re- 
search” by Morse and Kimball, is developed and the 


mean free path theorem is derived by means of the 
Poisson distribution. The competing risks analysis 
found in “First Course in Probability and Statistics” 
by Neyman is also employed to obtain the mean free 
path theorem. 

The problem of measure and counter- measure is 
examined in considerable detail. The theory of rec- 
tangular games is applied to the problem, the solu- 
tions being obtained by the use of LaGrange multipliers. 
The concepts of special strategies are introduced. 
The quasi-optimal strategy seems to be the most 
important. 
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The mathematics employed in the solution of 
problems found in “Methods of Operations Research” 
indicates that problems tend to fall into two groups, 
those requiring only elementary mathematics and 
those requiring rather advanced mathematics. Prob- 
lems taken from the above mentioned book are classi- 
fied according to mathematics employed in their solu- 
tion, types of problems, and general methods employ- 
ed in their solutions. The problems are then cross 
classified. The resulting cross classifications are 
obviously not independent. 

Abstracts contained in “Operations Research” by 
Batchelor are classified according to types and top- 
ics. Indications are that much of the useful material 
published was not dependent on the field of Operations 
Research to attain Publication. 

The general conclusions reached are that the 
field of Operations Research cannot hope to attain 
the success in non-war problems which it enjoyed in 
-war problems, that the field is too new to be judged 
fairly at present, but that Operations Research — now 
that it finds itself in a peace time environment — must 
develope original methods and techniques if it is to 
live up to its expectations. 
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TOPOLOGICAL PROPERTIES OF 
A LINEAR NEIGHBORHOOD SPACE 


(Publication No. 5443) 


Jean Blaney Feidner, Ph.D. 
University of Buffalo, 1953 


Let S be a space containing elements x, y,...; the 
neighborhood relationship is defined by the following 
axioms: 

1. Any neighborhood U, is a set of elements con- 
taining x. 

2. If x # y, there exists one and only one U,,. 

3. Every neighborhood contains at least three 
elements of S. 

4. All elements of S do not belong to the same 
neighborhood. 

0. The elements of U, satisfy a simple order 
relation <, such that Uxy consists of x and y and all 
elements z of S such that x < z < y. 

6-7. The neighborhood satisfies Dedekind’s pos- 
tulate and Cantor’s postulate of linearity. 

8. Given Uxy and p non-element of Uxy 
Uxp Uxy = x or Uxp . Uxy = Ux. 

A point x in S is called a limit point of a set M if 
every Ux, that contains a point y 7 x of M, contains 

an infinite number of poinis of M. The basic topo- 
logical properties are defined in the usual way. Most 
significant results concerning the neighborhood it- 
self are: the product of two neighborhoods is a neigh- 
borhood, a point, or is vacuous; the only connected 
sets are neighborhoods and certain subsets of neigh- 
borhoods. 


, either 


More general sets in S are examined with particu- 
lar reference to openness and closedness. A new 
concept, the K-set of a set M, denoted by Kyy, is de- 
fined as the aggregate of all points K of S - M such 
that no U; is contained inS- M. Every closed sub- 
set of M which contains M must contain Ky. Set 
M+ Ky is closed if and only if M+ Ky = ¥, although 
S - (M+ Kp) is always open. The non-closed set 
Uy - X may be irreducibly closed by the addition of 
but one of its infinitely many limit points. Moreover, 
there exist non-closed sets which may be closed with- 
out adding any of their limit points. Thus Uxy - x 
may be closed by the addition of any point not con- 
tained in the same neighborhood with both x and y. 
However, it is impossible to close a non-closed set 
by removing a finite number of elements. 

The following subsets of a set M are studied in 
detail: 

1. Ly containing all points m such that every 
Uy - M is infinite. 

2. Py containing remaining limit points of M. 

3. Wyy containing ail points m such that every 
Um - M is finite. 

4. Ny containing remaining non-limit points of M. 
The existence or non-existence of each of these 
subsets of a set characterizes the set in certain ways. 
Thus if Wy # O, set M is closed and not open, while 

S - Mis open and not closed. If M= Wy, then 

S- M=Lg._y. The elements of the complement of 

a set M are classified similarly with reference to M. 
Relations between the K-set and above sets are 
studied. 

The neighborhood U,, is composed entirely of 
limit points. If Uy, = M, x andy are in Py. Itis 
impossible, however, to specify the type of limit 
points which constitute the remainder of the set. 

Euclidean n-space with line segment neighborhoods 
provides illustrations of the above results. 
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NATURAL TOPOLOGIES IN A GROUP 
WITH APPLICATIONS IN THE 
GALOIS THEORY OF INFINITE EXTENSIONS 


(Publication No. 5271) 


Reverend Francis Joseph Ginivan, Ph.D. 
University of Notre Dame, 1952 


Let R be a ring and let G={S, - on SS to S} bea 
group of automorphisms of K. A subring R: is called 
a Galois subring if it is a fixed subring for some 
sub-group of G. Let f denote the mapping of the 
lattice of all subgroups to the lattice of subrings 
such that each subgroup of G maps onto its fixed sub- 
ring. Thep the complete inverse image of any Galois 


subring, f(R.), has the largest element which is called 
the Galois group of the subring R,. 

One wonders if it would be possible to obtain some 
information about the general problem of a Galois 
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theory for the ring R and the group G of automor- 
phisms of R by focusing attention on one aspect of 
the Galois theory. In particular we select for study 
that aspect of Galois theory which can be expressed 
in the topological form in the classical theory. 

Let M be the set of all Galois groups for the ring 
R and the group G of automorphisms of R. A top- 
Ology T in the support S such that the Galois groups 
are exactly the set of all closed subgroups in the top- 
Ology T is called a natural topology of the group G 
of automorphisms of R. In this case the topology T 
is said to yield a Galois theory for the ring R and 
the group G. 

Of special interest is the topology T* generated 
by those subgroups U in M which are of finite index. 
If each subgroup of M is the intersection of subgroups 
of M of finite index then the set of all subgroups of M 
of finite index is called a basis of M. : 

The chief results obtained are the following: 

(1) Consider a ring R and a group G of auto- 
morphisms of R. If the set M of Galois groups of G 
is generated by the subset B M of subgroups of 
finite index then the topology T* yields a Galois 
theory provided that there is a strict Galois theory 
for all finite subgroups of automorphisms relative to 
the Galois subrings of R. 

(2) In the case where R is a field this yields a 
generalization of the usual topological results of the 
classical theory. Here the requirement that B be a 
basis of M means, in case G is the group of relative 
automorphisms of R over F that R is algebraic over 
F. 

In the general case the condition that B be a basis 
of M thus takes the place of the requirement of alge- 
braic extension in the commutative case. 

(3) In general for rings and fields this Galois 
theory lacks the property that the mapping of Galois 
groups to the lattice of intermediate subrings (or 
subfields) is onto. In the commutative case for nor- 
mal extensions all the results of the classical theory 
except the onto part of the mapping follows from the 
general theory. In this case, however, the onto part 
can be obtained by special arguments. 
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LOGICAL RELATIONS BETWEEN 
PAIRS OF PROPERTIES USED 
TO DEFINE ENDPOINT 


(Publication No. 5444) 


Lillian Gough, Ph.D. 
University of Buffalo, 1953 


The logical relations between pairs of twenty-five 
properties which might be taken as definitions of end- 
point of a connected set, continuum, or continuous 
curve are discussed in this paper, 

Properties 3 through 9 are those studied'by H. M. 
Gehman (Concerning Endpoints of Continuous Curves 





and Other Continua, Transactions of the American 





Mathematical Society, Vol. 30 (1928) pp. 63-84). 
Property 10 is due to W. L. Ayres (On Avoidable 
Points of Continua with an Application to Endpoints, 








Mathematische Zeitschrift, Berlin (1931) pp. 161-178). 
Properties 11, 12, and 13 have been given by R. H. 
Bing (Snakelike Continua, Duke Mathematical Journal, 
Vol. 18 (1951) pp. 653-663). 

Properties 3A,4A,5A,6A, 8A, 9A, 10W, 10S, and 12A 
are obtained by substituting the concept of connected 
subset for that of subcontinuum in the statements of 
the corresponding properties 3-12. Properties 11B, 
12B, and 13B are concerned with a neighborhood of 
the point in question rather than with the entire set 
as are 11, 12, and 13. In 8C and 8D the concepts of 
Subcontinuum and connected subset replace the con- 
cepts of irreducible subcontinuum and irreducibly 
connected subset of 8 and 8A respectively. 

All the logical relationships between pairs of 
these properties have been discovered except that it 
is not known whether properties 3A, 6A, and 8D imply 
property 10 for a connected set or whether these 
properties imply properties 7, 10 and 10A fora 
continuum. 

For a point of a connected set properties 8 and 8C 
are equivalent and properties 11 and 12 are equivalent. 
For a point of a continuum properties 3A and 6A are 
equivalent; For a point of a continuous curve there 
are four sets of equivalent properties. Properties 
11, 12, 13, and 12A form the first set. They imply 
all the other properties. Properties 9, 9A, 11B, 12B, 
and 13B form the next set. Properties 8, 3A, 8C, and 
8D form the third set. Properties 3-7, 10, 3A-6A, 
and 10W form the weakest set. Property 10S is in- 
cluded in none of these sets. It is implied by the 
properties of the first two sets and implies the prop- 
erties of the fourth set. 

Property 12A is the strongest of the properties, 
implying all of the others for a point of a continuum. 
Examples show that it is too strong to be a good def- 
inition of endpoint. 

It seems to the author that property 4, the weak- 
est of the properties, is a satisfactory definition of 
endpoint of a continuum. Property 4 and the properties 
equivalent to it seem satisfactory definitions of end- 
point for a continuous curve. 

Property 4 and the other properties concerned 
with subcontinua containing the point P may be satis- 
fied vacuously by a point of a connected set which we 
would not wish to consider as an endpoint. Hence 
they are not good definitions of endpoint for a set 
which is connected but not closed. Property 4A seems 
the best definition of endpoint for a set of this type. 
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SYSTEMS OF TRANSFINITE TYPES 
INVOLVING )-CONVERSION 


(Publication No. 5149) 


Maurice L’Abbée, Ph.D. 
Princeton University, 1951 


The problem of constructing formal systems in- 
volving transfinite types was briefly suggested many 
times in the literature. (1). Actually, we know of 
only one such system which has been fully developed: 
it is the system based on a set of axioms and rules 
of inference suggested by Church, and worked out in 
detail in Bustamante’s dissertation. (2) Recently, 
John Kemeny (3) has reformulated this system in a 
simplified way and has been able to obtain an inter- 
esting sequence of sub-systems T y( yan ordinal 
<w). It so happens that all these systems Ty may be 
considered as successive generalizations of a partic- 
ular formulation of the theory of finite types, namely 
a certain monadic functional calculus of order w 
whose main ideas are due to Tarski (4). Now there 
exists a quite different formulation of the theory of 
finite types which is due to Church (5). It is a formu- 
lation which incorporates certain features of the 
calculus of A-conversion, and which has revealed it- 
self quite advantageous for certain purposes. The 
problem of obtaining a theory of transfinite types by 
generalizing Church's formulation of the theory of 
finite types is essentially the problem we have in- 
tended to solve (6). We have succeeded in construct- 
ing along this line a series of formal systems which 
have many advantages in common with Church’s 
formulation of finite types theory. 
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TEST SPACES FOR DIMENSION N 
(Publication No. 5322) 


Byron Howard McCandless, Ph.D. 
Indiana University, 1953 


According to a classical result of Dimension 
Theory, a separable metric space X has dimension 
¢n if and only if for every closed subset C of X and 
mapping f of C in S, there is an extension of 
f over X (Hurewicz and Wallman, Dimension Theory, 
Princeton, 1948, p. 83). A space Yn having the 
property which S, displays here for some non-nega- 
tive integer n will be called a test space for dimen- 
sion n, or simply a test space. In this paper, the 
following problem is considered: 

Problem 1. Characterize the test spaces for di- 
mension n. 

Before attempting to solve this problem, it is 
natural to consider a somewhat simpler problem: 

Problem 2. Characterize the spaces Yn for 
which the following statement holds: A locally finite 





polytope (polyhedron) K has dimension <n if and 
only if for every subpolytope L of K and mapping 
f of L in Y, there is an extension of f over K. A 
space Y, having this property for some non-negative 
integer n will be called a test space for polytopes of 
dimension n or simply a test space for polytopes. 
Denote by the symbol 7; {Y,) (i 2 1) the i-th 
homotopy group of the space Yp. The symbol 7,(Y,) 
is made meaningful by the following definitions: 
7o(Y,,) = O means that Y, is arc-wise connected, 
7o(Yn) # O means that Y, is not arcwise connected. 
In the case of Problem 2 a complete solution is 
obtained, and is given in terms of the homotopy 
groups of the space: If n is a non-negative integer, 
then Yp is a test space for polytopes of dimension n 
if and only if (a) 7)(Y,)=O, O <i<n (b) 
1 (Y,) # O. The solution of Problem 2 requires 


- only an elementary knowledge of the basic properties 


of homotopy groups and polytopes, and is accom- 
plished by proving four theorems. 

In the case of Problem 1, the characterization 
has not been found. However, the following partial 
results have been shown: (1) An absolute neighbor- 
hood retract having the same homotopy type as 
Sn (n 2 O) is a test space for dimension n. (2) A 
compact n-dimensional space Y,y (n 2 1), locally 
connected in dimensions 0,1,2, ...,n and such that 
7y(Yn) is infinite cyclic is a test space for dimen- 
sion n if and only if mj(Y,)=0,O <i<n. (3) Ef 
Yp is.a test space for dimension n(n 2 O) then Yp 
necessarily satisfies the conditions (a) 77j(Y,) = O, 
O <i<n (b) Y, is locally connected in dimensions 
0,1,2,. © o (n-1). 

The main tools used in the partial solution of 
Problem 1, in addition to the homotopy groups, are 
the concepts of (1) Absolute neighborhood retracts 
(2) the homotopy type of a space (3) local connected- 
ness in dimension n(n 2 O). Here, theorems of 
S. T. Hu on spaces having the same homotopy type 
as S, were used to advantage, as were results of 
Kuratowski on spaces locally connected in dimension 
n, and Borsuk’s theory of retracts. 
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AXIOMS OF TOPOLOGY 
(Publication No. 5446) 


Mabel D. Montgomery, Ph.D. 
University of Buffalo, 1953 


Several different axiomatic developments of ana- 
lytic topology have been proposed since the turn of 
the century, the period when abstract set theory be- 
gan to receive much attention. The chief feature 
which distinguishes one axiomatic development from 
another is the choice of undefined concept or rela- 
tion in terms of which the axioms are stated. Since 
the concept of limit point is recognized as fundamen- 
tal in the theory of abstract sets, the most direct 


’ 
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axiomatic approach is to take limit point as the un- 
defined concept. The first writer formally to pro- 
pose a set of axioms based on limit point was M. F. 
Riesz. The set of axioms which is the subject of this 
investigation, like that of Riesz, is based on limit 
point as undefined concept. These axioms, twelve 

in number, are referred to as the L-axioms, since 
they are expressed in terms of the relationship 

pLA where p is a point of a space S and A is a subset 
of S. 

The L-axioms do not form an independent set of 
axioms. Weaker forms of certain axioms are in- 
cluded in order to determine the properties of the re- 
lation pLA which are sufficient to yield most of the 
fundamental theorems of topology. Because of this 
lack of independence of the axioms, the first problem 
considered in this dissertation is the investigation of 
the logical relationships among the L-axioms. It is 
shown that a certain four of the axioms form an in- 
dependent set which is equivalent to the complete set 
of twelve axioms. 

Next a comparison is made between the set of 
L-axioms and the sets of axioms due to Riesz, 
Hausdorff and Kuratowski. In each comparison the 
objective is two-fold: to determine whether the L- 
axioms form a set equivalent to the set being consid- 
ered, and to point out which of the L-axioms imply a 
given axiom of the other set, and conversely. These 
comparisons are carried out independently of each 
other. In the case of the Hausdorff and Kuratowski 
axioms, special attention is given to the problem of 
consistency of definitions relating the undefined con- 
cepts of the sets being compared. The results of 
these comparisons show that the complete set of 
L-axioms is equivalent to the set of three Kuratowski 
axioms, but is not equivalent to any subset of the 
Riesz or Hausdorff axioms. 

It is noted that the problem of determining the 
extent of the theory of topology which can be developed 
on the basis of the L-axioms is best treated by using 
results of the comparisons previously mentioned. 
However, the problem of determining the minimum 
set of L-axioms sufficient to prove a given theorem 
is treated most efficiently by dealing directly with 
the L-axioms. Some sample theorems are analyzed 
to demonstrate the procedure for handling this prob- 
lem. 

A major portion of the dissertation is devoted to 
the study of transformations in connection with the 
L-axioms. The question of the most general type of 
transformation under which each of the L-axioms is 
invariant is considered. A detailed study is made of 
the transformation t(>) = S where - is the space ob- 
tained by “filling up” a space S, and the inverse trans- 
formation t™*(S) = 5. Two general problems are 
discussed: (1) What conditions imposed on the space 
S are sufficient to insure that a given L-axiom is 
satisfied in 2? (2) What effect does the fact that a 
given L-axiom is satisfied in > have on the relation 
pLA inS? A weak upper semi-continuous decompo- 
sition of a space M and its associated decomposition 
space M* are defined, and it is proved that is M satis- 
fies the L-axioms, so also does M*. 
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TRANSFORMATION PARAMETERS 
(Publication No. 5160) 


Melvin Philip Peisakoff, Ph.D. 
Princeton University, 1950 


The problems undertaken deal with what we call 
transformation parameters. Location and scale 
parameters are examples of transformation para- 
meters. 

We are given a measurable space (3,6) = (#,M) 
x (6,5) and a measure Aon (J, MM), where Mand J 
are o-algebras and ({,}}), A) is a measurable group. 
We are further given a probability measure on 
(3,6). Denote the associated random variable by 
S = L eC where L is its projection on —&, C is the 
projection on ©. For each Ae f, Be 6, define A B= 
f(Q,c) | (A* 2,C) €B}. For each X€ X, Be @define 
u (B) = (AB). Then yy is a probability measure, 
the probability measure associated with AS= ALoC. 
Let (9,7, 7) be a measurable group isomorphic to 
(¥,m, A) under Ye Oe (HEL. Let P be the map- 
ping J—> (J)S. We call (@, P) a transformation 
parameter for the set of random variables {AS} . 

In Section 2 of this paper, we treat the decision 
function theory of transformation parameters when 
the decision space and the cost function are of a spe- 
cial intuitively appealing form which occurs frequent- 
ly in practice. Our main result is a solution of the 
problem of finding a minimax decision function under 
certain conditions on @ and the set of all decision 
functions. . 

In Section 3, we investigate the testing and confi- 
dence region theory of transformation parameters, 
using extensively the results of Section 2. Both sim- 
ple and composite hypotheses are treated. 

In Section 4, we examine the information theory of 
transformation parameters, showing that some modi- 
fications are necessary if information theory is to be 
useful in estimation problems. One modification of 
unknown value is suggested. It makes use of the con- 
cept of a stationary estimator. We show that a sta- 
tionary estimator is minimax with respect to a cer- 
tain naturally occurring risk function which is deter- 
mined by the estimator itself. The approach is gen- 
eralized to include inequalities for the mean square 
error other than the information inequality. 
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OPERATIONS RESEARCH APPLIED TO 
SOME PROBLEMS IN EDUCATION 


(Publication No. 5449) 


Frederic C. Warner, Ph.D. 
University of Buffalo, 1953 


Operations Research as such came into being be- 
cause of the emergencies of World War II during 
which it was applied extensively to the study of wea- 
pons, tactics, and strategy. It may be defined as “a 
scientific method of providing executive departments 
with a quantitative basis for decisions regarding the 
operations under their control.” To be solved by the 
techniques of Operations Research, a problem must 
meet two conditions. First, the problem and its solu- 
tion must be expressible in numbers or quantities. 
Second, the data must be adaptable to available tech- 
niques. 

Many large industries are now establishing de- 
partments of Operations Research. The object of this 
paper is to apply Operations Research to some prob- 
lems in education. 

Student achievement as compared to size of 
classes was studied by analysing the marks given in 
202 mathematics classes. The mean grade point aver 
age for the whole group was 1.341 and the mean for 
all class size groups having more than 30 students 
fell below this average. The per cent of students who 
received an F or who dropped out of the course dur- 
ing the semester rose considerably as the size of the 
classes increased. 

It also became evident that classes with from 1 to 
15 students are no better educaticnally and certainly 
are impractical financially. Thus from all aspects, 
classes from 16 to 30 students seem most desirable 
for the mathematics department. These same marks 
were also analysed as to the division of the university 
in which the subjects were taught, that is the regular 
session, the evening session, or the summer session 
and similar results were obtained. The marks were 
also analysed still further to see if the average marks 
varied in different subjects. 


There was developed also a scale for rating fac- 
ulty members as pertains to their formal education, 
teaching experience, research, and honors. A scale 
of this type affords an administrator a quick means 
of ascertaining whether or not the qualifications of 
the members of a particular department are being 
kept constant or are increasing or decreasing over 
the years. 

A theoretical mathematical formulation of the 
changes in characteristics of classes with a change 
in class size was developed. The expression 


zg=2=4,B40Cx 
x xX 

was shown to be an approximate formula that can be 

used in practical situations to express the fraction 

z of students having some common characteristic in 

a Class of x students. Here y represents the number 

of students having this characteristic. Examples 

were given illustrating the practical use of the formu- 

lation. 

These solutions would enable an administrator to 
predict the characteristics of future classes if their 
size falls within the range of the data used. This in- 
formation would help the administrator in such prob- 
lems as the number of sections to be scheduled, the 
number of faculty needed, etc. 

All the problems discussed are ones that could 
be solved quickly by the techniques developed. They 
make use of available information and reach conclu- 
sions. These conclusions.can be presented to the ad- 
ministrator to help him in making decisions, and 
this is the essence of Operations Research. 

Examples have been given showing that Operations 
Research can be applied to certain problems in edu- 
cation. Since its techniques can be used in these 
problems, it seems evident that they could be used 
in others. 
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THE RELATIONSHIP OF DRUG ACTION TO 
THE HEMATO-ENCEPHALIC BARRIER 


(Publication No. 5348) 


Joseph George Graca, Ph.D. 
University of Minnesota, 1953 


A summary of the status of the hemato-encephalic 
barrier from its beginning with Ehrlich in 1877 to the 
present time is given. Differences in response to 
anoxia, decreased cerebral permeability, resistance 
to aerobic oxidative inhibition, and electrical activity 
with age are correlated to the hemato-encephalic 
barrier concept by means of a hypothesis. 


The hypothesis proposes to show that the differ- 
ences in effect are due to a normal difference in 
cerebral aerobic-anaerobic oxidation ratio in im- 
mature and mature animals. These differences show 
phylogenetic progression. The anaerobic phase is 
relatively more important in oxidation in the young, 
whereas the aerobic ratio is greater in the adult be- 
cause of the relatively greater vascularity of the 
brain. A schema of the relationship of aerobic oxi- 
dation to the anaerobic which is mediated by the 
cerebrospinal fluid is presented. 

The experimental development of the hypothesis 
was divided into two phases. One, a series of animal 
experiments utilizing ten gram mice representing 
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self-sustaining immature animals and twenty gram 
mice representing young adults. Differences in re- 
sponse to a cerebral stimulant (picrotoxin) and a 
cerebral depressant (thiopental sodium) were mea- 
sured in the two groups in the presence of compounds 
known to permeate the brain in adult animals ( methy- 
lene blue and bismarch brown) and two compounds 
known to be blocked by the hemato-encephalic barri- 
er in the adult (trypan blue and brilliant vital red). 
These effects were measured with each drug and 
each compound under conditions of induced metabolic 
acidosis (with ammonium chloride) and metabolic 
alkalosis (with sodium carbonate and sodium bicar- 
bonate) as compared to controls. 

The second series was a tissue respiration study 
of brain slices using the conventional Warburg ap- 
paratus for which a new technique was developed. 

The effects of inducing metabolic retrenchment 
by means of starvation and the effects of acidosis and 
alkalosis produced by altering the pH of the suspen- 
sion media were measured and related to the hypoth- 
esis presented. 

The results may be summarized as follows: 

1. Animal Experiments. Age, conditioning and 
barrier compounds produce distinct effects in both 
age groups which are statistically significant. In the 
younger group, the effects of conditioning (e.g., pro- 
ducing acidosis and alkalosis) but not the barrier 
compounds produce different and significant results. 
In the older group the barrier compounds, but not 
the conditioning, produce significant differences. 

2. Tissue Respiration Studies. There is a defi- 
nite relationship between oxygen uptake with and with- 
out glucose added as substrate. These differences 
tend to disappear with starvation, so that the results 
are more or less uniform regardless of added sub- 
strate. : 

The relationship of the hypothesis presented here 
to the experimental data is interpreted to show that: 
1. Effects of age, conditioning, barrier com- 
pounds and drugs are related to a high anaerobic oxi- 
dation in young animals, and to a high aerobic oxida- 

tion in the adult. 

2. The response of animals to drugs under condi- 
tions of acidosis and alkalosis differed on the basis 
of age. 

3. The differences of resistance to anoxia, and 
the differences of response to acidosis and alkalosis 
may be related to the low aerobic-high anaerobic 
ratio of oxidation in the young animal brain, and the 
high aerobic-relatively low anaerobic ratio of oxida- 
tion in the adult mouse brain slices. 
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STUDIES ON THE PHARMACOLOGY OF 
N-PHENACYL- (8 -CYANOETHYL)- 
PIPERIDINIUM BROMIDE AND 
A SERIES OF RELATED ANALOGS 


(Publication No. 4973) 


Kenneth Francis Lampe, Ph.D. 
State University of Iowa, 1953 


During the screening of a series of synthetic ma- 
terials for analgetic activity of these laboratories, 
the compound N-phenacyl-N-(8-cyanoethyl)- piperi- 
dinium bromide was found to potentiate the vaso- 
pressor response of epinephrine. As various diverse 
materials have been reported to produce a similar 
response, such as cocaine, curare, dibutoline, 
diphenhydramine, ergotamine, tetraethylammonium 
chloride, certain polyphenols, ephedrine, numerous 
local anesthetics, and a number of ethylene diamine 
derivatives, e.g., pyribenzamine, it was felt possi- 
ble that the compound might be related to one of these 
known potentiating agents. 

An examination of various mechanisms of poten- 
tiation has led to the postulation that this compound 
may exert its effect by modifying the permeability 
of certain tissues in the sympathetic receptor system. 

The minimal structural requirements responsible 
for the potentiation of the vascular response of 
epinephrine by the parent compound, and by the same 
mechanism of potentiation, has been established 
through the synthesis of selected analogs. 

The pharmacology and toxicology of the parent 
compound have been examined. 
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A METHOD FOR TESTING 
ANALGESIC DRUGS IN ANIMALS 


(Publication No. 5365) 


Arnold Curtis Osterberg, Ph.D. 
University of Minnesota, 1953 


A new experimental method for the testing of 
drugs to be used as analgesics in man has been de- 
veloped. This method consists of applying a one- 
second burst of alternating current to each of four 
individual pin electrodes piercing the ears of a rab- 
bit near the central vein. This area is innervated by 
cranial and cervical nerves leading directly to the 
areas in or below the cerebrum where the presum- 
ably painful stimuli are perceived. The response 
of the animal to these stimuli was an immediate 
respiratory gasp which was recorded on a kymograph. 

Voltage was gradually increased from a sub- 
reaction threshold level until a typical respiratory 
response occurred. The electrical resistance of the 
animal was measured with a vacuum tube volt- 
ohmmeter. Reaction thresholds were expressed in 
micro ampere units, calculated from the known 
voltage and resistance readings. 
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A control group of experiments has been included 
for the animals receiving drugs subcutaneously and 
another control group for those animals receiving 
drugs orally. All control animals received water 
either subcutaneously or orally and were subjected 
to the same schedule of stimulation as those animals 
receiving drugs. 

The peak reaction threshold obtained for each in- 
dividual experiment after administration of drug or 
water was expressed as a per cent elevation over its 
own average normal threshold as determined before 
administration of drug or water. Each experiment 
was placed into its appropriate drug or control group 
and the mean peak per cent elevation of reaction 
threshold was calculated for each drug and control 
group. The mean peak per cent elevation for any 
drug group was compared statistically with the mean 
peak per cent elevation of threshold of its appropri- 
ate control group by applying Student’s “t” test of 
significance. The magnitude of elevation of reaction 
threshold and the degree of agreement among paral- 
lel experiments were the prime factors in deter- 
mining whether or not a significant drug effect had 
been demonstrated. 

Composite time-effect curves have been con- 
structed for each drug and control group plotting the 
per cent elevation of threshold against time. 

Results indicate that morphine, dl-methadon, 
l-methadon, 1-isomethadon, and the experimental 
drug K-4710 (keto-bemidone) were effective thres- 
hold elevating drugs at a dosage of 1 mg/Kg. subcu. 


whereas d-methadon did not show a significant ef- 
fect until a dosage of 16 mg/Kg. subcu. had been ad- 
ministered. Clinically d-methadon has proven to be 
a very poor analgesic drug in man. Codeine and 
meperidine were effective at the 4 mg/Kg. dose 
level. Results obtained by this method indicate that 
isomethadon does not possess.the threshold raising 
capacity of either morphine or methadon. This ef- 
fect has also been noted clinically. 

Aminopyrine appears to be the most effective of 
the oral drugs tested followed by acetyl salicylic 
acid and salicylamide. Acetyl salicylic acid was 
found to be ineffective at the 100 mg/Kg. and 200 
mg/Kg. oral dosage levels, but became quite effec- 
tive at the 400 mg/Kg. and 600 mg/Kg. oral dosage 
levels. 

The ability of N-allylnormorphine and the re- 
lated experimental drug Ro 1-7700 at a dosage of 
5 mg/Kg. subcu. to completely antagonize the re- 
action threshold raising effect of a 4 mg/Kg. subcu. 
dose of morphine has been demonstrated. 

In view of this method’s ability to detect low de- 
grees of reaction threshold raising properties and 
its close agreement with clinical findings, it is con- 
cluded that this method possesses advantages over 
the experimental methods now employed. 
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DEVELOPMENTS OF THOMISTIC PRINCIPLES 
IN JACQUES MARITAIN’S 
NOTION OF SOCIETY 


(Publication No. 5268) 


Joseph William Evans, Ph.D. 
University of Notre Dame, 1951 


This study comprises five chapters. Chapter I 
gives the important biographical facts of Maritain’s 
life up to his discovery of the thought of St. Thomas, 
and Maritain’s notion of the development proper to 
philosophy. The next three chapters are concerned 
with the personalist, communal, and pluralist as- 
pects of Maritain’s notion of society, and with his de- 
velopment of the thought of St. Thomas from these 
three different points of view. The same order of 
presentation is used in each of these chapters. First, 
I present Maritain’s thought; secondly, I consider 
the thought of St. Thomas; thirdly, I argue that Mari- 
tain has brought to the thought of St. Thomas that 
development which is proper to philosophy. Chapter 
V, a general conclusion, briefly summarizes the con- 
clusions made at the end of each chapter. 

There is, first of all, throughout Maritain’s notion 


of society that development of Thomistic principles 
which consists in the assimilating of principles (for 
these principles are often scattered throughout the 
writings of St. Thomas), in the coordinating and re- 
conciling of them (for many appear at first sight to 
be unrelated and even opposed), and in the making 
explicit that which is only implicit in them (for these 
principles contain only implicitly or virtually the 
solutions which Maritain has discerned in them). 
There is, in other words, that development of Tho- 
mistic principles which lies in Maritain’s thinking 
of them into a doctrinal whole. This is a real devel- 
opment, a development by deepening rather than by 
substitution, a development of completion rather than 
of alteration. 

Under the personalist aspect of his notion of soci- 
ety, Maritain has developed Thomistic principles in 
his elucidating the nature of that analogous perfection 
which is personality, in his stressing the precarious- 
ness of human personality, in the focusing of his 
attention as a social and political philosopher on 
freedom, and in his stressing of freedom of autonomy 
as a terminal freedom. Whereas both St. Thomas 
and Maritain teach that man is a person, Maritain 
gives us what St. Thomas does not give us, i.e., a 
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very detailed analysis of personality in itself and as 
shared analogically by a hierarchy of personal beings. 
He gives us a keener grasp of what it is for man to 

be a person, and of what it is for man to be a human 
person. 

Under the communal aspect of Maritain’s notion of 
society, we have five major developments of Thomis- 
tic principles. There is the development which lies 
in the more explicit application of the principle that 
the common good is specifically different from the 
sum of individual goods, and in the stressing that it 
is only the good of a society of persons that is a for- 
mally common good. There is the development which 
lies in the more extensive analysis of authority in 
general, and of the authority of designated rulers in 
particular. There is the development which lies in 
the stressing of the common good of civil society as 
a true end, and even as the ultimate end in the tem- 
poral order. There is the development which lies in 
the elucidating of the distinction of human duration 
and political duration, and in the application of this 
distinction in the explanation of the ethical character 
of the common good. There is, finally, the develop- 
ment which lies in the explanation of the tension in 
society, and of the vertical movement of the person 
and the horizontal movement of society. 

Under the pluralist aspect of Maritain’s notion of 
society, there are three major developments of Tho- 
mistic principles. There is, first of all, the develop- 
ment which lies in Maritain’s more explicit and more 
extensive use of the principle of autonomy. There is, 
secondly, the development which follows in Maritain’s 
teaching that the widespread religious disunity of 
modern society calls for a juridic pluralism. There 
is, thirdly, the development which lies in Maritain’s 
application of the principle of analogy to social and 
political philosophy. 
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PURUSA AND PRAKRTI (SELF AND NATURE): 
A PHILOSOPHICAL APPRAISAL OF 
PATANJALA-SAMKHYA- YOGA 


(Publication No. 5270) 


Reverend Theotonius Amal Ganguly, Ph.D. 
University of Notre Dame, 1951 


The present dissertation is a study of Patafijali’s 
Yoga philosophy with special reference to its doc- 
trine on the relation between the soul and the body. 
The technical details of the yogic practices have been 
advisedly left out of consideration, because they are 
outside the scope of the present work,-the main con- 
cern of which is to form an appraisal of the philo- 
sophical basis of these techniques. 

Since Yoga philosophy is, in the main, a re-state- 
ment of Samkhya doctrines, it has been necessary to 
take into account the Sarhkhya- Karika, the most 
ancient text-book of the Samkhya school, and com- 
mentaries on it. 





Yoga relies upon personal experience and intui- 
tion as the most clinching argument for all philosophic 
verities and aims to procure the release of the self 
from the bondage of matter by means of mystic trance 
productive of discriminative knowledge. It is, there- 
fore, opportune to determine the limits of the mysti- 
cal experience of Yoga in the introductory consider- 
ations. With M. Maritain the author admits the auth- 
enticity of the yogic experience and maintains that 
the experience of the absolute claimed by the yogins 
is a “mystical experience of the natural order” under- 
stood as the direct and immediate experience of the 
substantial “to be” (esse) of the soul and, in and 
through it, a fuller experience of the Absolute ‘To Be’ 
(Esse), the Cause of the finite “to be” of the soul. 





The body of the dissertation has been divided in- 
to three parts. The first part, in two chapters, gives 
the historical background of Samkhya- Yoga philoso- 
phy, outlining the religio-philosophic literature of 
the Hindus and the six orthodox systems of Indian 
philosophy. The second part has been devoted to an 
expose of Samkhya-Yoga philosophy. It is subdivided 
into three chapters, treating respectively of Samkhya- 
Yoga cosmology and psychology and the yogic ideal 
of release. The third part purports to be an evalua- 
tion of Samkhya-Yoga philosophy of nature in two 
chapters: the first dealing with cosmology and 
Samkhya- Yoga dualism of spirit and matter, and the 
second attempting an objective estimate of Samkhya- 
Yoga ‘angelism’, i.e., the dichotomy between the soul 
and the body. 

The conclusions arrived at may be stated as 
follows: 

1) Although supernatural mystical experience 
transcends all techniques, a certain amount of physico- 
mental control might be a help in discursive medita- 
tion and acquired contemplation and thus dispose the 
soul for the reception of infused contemplation. 
Hence the possibility of a Christian Yoga. 

2) Samkhya-Yoga dualism (or pluralism) cannot 
be a rational explanation of the universe. In general, 
the Hindu view of God, souls and nature has been 
colored by the failure to arrive at the fundamental 
doctrine of creation. The theories of Karma and 
immanent teleology in nature only increase the prob- 
lem of the One and the many instead of solving it. 

3) By taking the mystical experience of the un- 
limited act of existence of the soul as the point of 
departure Patafijali and the yogins had eventually to 
wind up in the dichotomy between the soul and the 
body. They conceived souls as pure spirits, eternal, 
infinite and uncaused and thus failed to explain man 
as a unit. 

4) The problem of knowledge in Samkhya- Yoga 
is naively solved by deducing mind from matter and 
by postulating a transcendental influence of the selves 
by which matter becomes conscious and intelligent. 

5) Despite the aberrations and the limited success 
of their metaphysical and psychological adventures, 
the ancient Hindus deserve our admiration and sym- 
pathetic study if we consider the data and the means 
of research at their disposal at that early stage of 
human history. 
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A CRITICAL EXAMINATION OF THE 
RADICAL EMPIRICISM OF WILLIAM JAMES 


(Publication No. 5445) 


Robert M. Kunz, Ph.D. 
University of Buffalo, 1953 


Radical empiricism was the title which William 
James attached to his theory that knowledge arises 
as a result of a physical coalescence or confluence 
of knower and object known in the moment of know- 
ledge. The thesis first examines the antecedents of 
the theory in James’ character and background, and 
concludes that radical empiricism was the expres- 
sion of James’ efforts to adjust the conflicting claims 
of epistemological realism, and of moral freedom 
and responsibility. James is seen to be anxious to 
affirm the realism of science, and yet gravely con- 
cerned that an acknowledgement of the realism of 
science may result in compromising the validity of 
moral freedom and responsibility. A further survey 
of the backgrounds of radical empiricism examines 
the pure experience epistemologies of such European 
philosophers as Ernst Mach, Richard Avenarius, 
Shadworth Hodgson and Charles Renouvier as influ- 
ences which shaped the epistemological theories of 
William James. 

The Thesis then describes James’ efforts to main- 
tain radical empiricism as an epistemology within 
the perspectives of natural realism. His theory that 
perception is constituted by the physical coalescence 
of knower and object known is found to be unable, 
within the perspectives of natural realism, to ex- 
plain such facts as how a plurality of knowers can 
Simultaneously know the same object. James then 
attempts to explain these facts by translating his rad- 
ical empiricism into the language of panpsychism, 
but such a doctrine introduces characteristic difficul- 
ties of its own. It will necessitate acknowledging a 
substantial principle of personality and knowledge, 
and a compounding of mental elements, both of which 
possibilities James had denied in his Principles of 
Psychology. 7 

Two chapters of the thesis are devoted to a con- 
sideration of James’ efforts to adjust the radical em- 
piricist theory of perception to some workable theory 
of conceptual knowledge, and to complete it with a 
suitable theory of truth and verification. Radical em- 
piricism is found to be incompatible with the psycho- 
logical description of conceptual knowledge which 
appears in the Principles of Psychology. James ac- 
cordingly undertakes to interpret concepts as if they 
were merely remembered images of percepts, but, 
apart from its psychological inadequacy, this doc- 
trine is found to involve untenable consequences in 
the area of truth and verification. James then de- 
vises yet another theory of the concept. This theory, 











called humanism, represents perception as being 
“dumb and evanescent”, and explains that perception 
needs to be articulated into workable form by a sys- 
tem of concepts applied to it. This instrumentalism 
of conceptual knowledge is elaborated into a theory of 
truth called pragmatism, but this doctrine, too, is 
found to result in serious difficulties in the area of 
truth and verification. 

The thesis concludes with an account of James’ 
efforts to constitute radical empiricism as a system- 
atic philosophy which would correct those deficiencies 
of the traditional British empiricism which had proven 
the occasion for Kant’s critical idealism. Jame’s 
policies and proposals in this area are seen to have 
been seriously inconsistent. The thesis finally de- 
scribes how James’ experiments with pragmatism, 
and his efforts to vindicate moral freedom led him, 
in the absence of the necessary distinctions and pre- 
cisions, to interpret reality in terms of a vigorous 
and emphatic irrationalism. 
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A DEFINITION OF MATHEMATICS 
(Publication No. 5274) 


John Joseph Morrison, Ph.D. 
University of Notre Dame, 1951 


The purpose of this study is to analyze the parts 
of a definition of mathematics. The definition and 
the analysis are suggested in the writings of St. 
Thomas Aquinas. The analysis is divided into three 
chapters. The first chapter is an examination of the 
object of mathematics. The second considers the 
scientific knowability of this object. The third is an 
exposition of what science is with special regard for 
its modification by the mathematical object. 

Mathematical objects are composites of quantita- 
tive forms and intelligible matter. They become ob- 
jects of knowledge originally by their abstraction 
from sense data. Knowledge of mathematical beings 
is grouped with metaphysics and physics as a science, 
even though mathematical beings do not exist as sub- 
stances. They are, however, imagined as substances. 
The foundation in physical reality of mathematical 
objects is the principle of individuation: matter sub- 
jected to unterminated dimensions. This aspect of 
reality, as abstracted, is the mathematical continuum: 
intelligible matter. Mathematical beings, as such, 
do not exist in reality, but they can be imagined. 
Mathematical judgments, therefore, need be verified 
only in imagination. Because of abstraction from 
sensible matter, mathematical knowledge is more 
certain than physical knowledge. Because mathemat- 
ical beings can be imagined, mathematical knowledge 
is more certain than metaphysical knowledge for man. 

Despite the non-existence of mathematical beings, 
as such, in physical reality, it should not be con- 
cluded, as some mathematicians seem to do, that 
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these beings are without a real foundation. If there 
were no real foundation of such beings, there would 
be no science of mathematics. Mathematical beings 
are objects which are determinately neither real nor 
purely imaginary. Even if we take into account de- 
velopments in the last century, which lay emphasis 
on the relational aspect of mathematics, these rela- 
tions are still relations of unterminated quantity and 
mathematical objects remain a source of necessary 
connections, not arbitrary creations of the mind. 

In order to acquire a knowledge of the properties 
of mathematical beings, a method is required by 
which the properties can be derived from a knowledge 
of the objects. The nature of the method depends up- 
on the kind of knowledge it is intended to produce. 

In mathematics, scientific knowledge is sought, i.e., 
a perfect, actual and certain knowledge. The method 
for acquiring such knowledge is the demonstration. 
Demonstration requires that two sets of conditions 
be fulfilled. With respect to the terms, one must 
know what the subject is and, aforsiori, that it is, 
and the nominal definition of the predicate to be 
proved of the subject. Of these conditions, the exist- 
ibility of the subject is of paramount importance, for 
in mathematics many objects are not given in exist- 
ence and, until their existibility is ascertained, a 
mathematician cannot be sure that he has an object. 

With respect to the premises, demonstration re- 
quires that they be true, first, immediate, necessary, 
per se, proper, better known than, prior to, and 
causes of the conclusion. The conditions can be ap- 
plied in mathematics in the strictest sense so that 


mathematical knowledge can be scientific to the high- 
est degree attainable by man. An understanding of 
all these conditions shows that the statement, “Def- 
inition is the medium of demonstration,” does not 
mean that the middle term in a demonstration is a 
definition. Rather, definition is an instrument pre- 
supposed by demonstration. 
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THE VERIFICATION OF VALUE JUDGMENTS 
IN NATURALISTIC THEORIES OF ETHICS 


(Publication No. 5171) 


Paul Warren Taylor, Ph.D. 
Princeton University, 1950 


Four propositions define naturalism in ethics: 
(1) the empirical principle is the necessary and suf- 
ficient condition for meaningfulness; (2) all ethical 
value judgments are synthetic (non-analytic); (3) a 
unique kind of immediate experience (“non-natural” 
in C. D. Broad’s sense) cannot function as evidence 
in the verification (confirmation or disconfirmation) 
of ethical value judgments; and (4) the empirical 
method is the only valid method for verifying ethical 
value judgments (i.e., there are no synthetic a priori 
ethical value judgments as there are no synthetic a 
priori factual judgments. ¥ 


Assuming (1), (2), and (3) as premises, we con- 
struct a defense of (4) by way of a critical investiga- 
tion of the foremost contemporary naturalistic 
theories of ethics. All of these theories offer inade- 
quate and unclear arguments in defense of (4) pri- 
marily because they are based on erroneous or in- 
complete conceptions of human motivation and ad- 
justment. 

In order to remedy this, a detailed account of hu- 
man motivation and adjustment derived from the most 
recent findings of the biological, psychological, and 
social sciences is provided in Part I of the essay, 
where a motive is defined physiologically as an intra- 
organic state of tension (energy transformation) a- 
rousing, sustaining, and directing behavioral responses 
that result in a reduction of tension (elimination of the 
motive). The relation between motivation and learn- 
ing is closely analyzed, and the possibility of there 
being learned motives is contended on the ground of 
G. W. Allport’s principle of the “functional autonomy” 
of motives. A study of the phenomenology of motiva- 
tion is also presented. 

Adjustment is the attempt of an organism to satis- 
fy its motives when no mechanisms for accomplishing 
this are available. Adjustments are either success- 
ful (satisfying the motives) or unsuccessful (leaving 
the motives frustrated), and either mature adjust- 
ments (leading to no intermotivational conflict) or 
maladjustments (resulting in conflict). Maturity is 
then defined as that hypothetical condition in which 
no intermotivational conflict occurs throughout the 
life of an organism. It is suggested that this concept 
of maturity is the unequivocal meaning of the supreme 
ethical norm, the summum bonum. 

This definition of the summum bonum and the 
foregoing theory of motivation and adjustment are 
employed in Part II of the essay, the major portion 
of which is a detailed inquiry into C. I. Lewis’ An 
Analysis of Knowledge and Valuation. The three 











principal criticisms are (a) In asserting that likings 
and dislikings have a “special” role as evidence in 
the verification of ethical value judgments Lewis 
overlooks the conditions necessary for the realiza- 
tion of any immediate experience and hence does not 
recognize the precise parallel on this point holding 
between judgments of value and judgments of fact. 

(b) By relying on “synthetic intuition” in the verifi- 
cation of ethical value judgments, Lewis negates 
proposition (4) and thereby violates the basic natural- 
istic tenet which it is the purpose of his entire theory 
of value to demonstrate. (c) Lewis gives two defini- 
tions of value and two correlative concepts of the 
ultimate norm of ethical valuation which, though not 
contradictory, are radically different and have wide- 
ly diverging implications with regard to the verifica- 
tion of ethical value judgments. Carrying out such 
implications reveals substantial reasons for accept- 
ing the second definition and norm and for rejecting 
the first definition and norm. 

The resulting theory of ethics, designated the 
“Revised Theory,” maintains that there are two types 
of ethical value: immediate value, consisting of lik- 
ings and dislikings, and value in objects, consisting 
of instrumentality to the realization of the summum 


bonum (the maturity of every member of human 
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society). This view is then critically compared with 
other contemporary naturalistic theories: (a) the 
pragmatic naturalism of John Dewey and his follow- 
ers, (b) points in C. L. Stevenson's Ethics and Lan- 
guage which have bearing upon the verification of 
ethical value judgments, (c) R. B. Perry’s “psycho- 
logical” naturalism, (d) two attempts to apply the 
principles of Freudian psychology to ethics (E. B. 
Holt’s The Freudian Wish and Its Place in Ethics 
and Erich Fromm’s Man for Himself), and (e) the 











ethical theory of W. T. Stace. From this examina- 
tion emerges a clearer explanation of the Revised 
Theory and justification for it as an adequate philo- 
sophical treatment of the nature and solution of ethi- 
cal problems. 
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PHYSICS, GENERAL 

AN INVESTIGATION INTO 

CERTAIN FEATURES OF THE MOTION 
OF A RIGID CHARGE DISTRIBUTION 


(Publication No. 5148) 


Herbert John Cecil Kouts, Ph.D. 
Princeton University, 1952 


The motion of a rigid, symmetric charge distri- 
bution is first investigated classically. It is shown 
that the self-interactions introduce an effective spin- 
orbit coupling. In certain cases these are approxi- 
mately stable circular motions of the center of mass 
of the distribution which provide an orbital contribu- 
tion to the internal angular momentum of the system. 
An attempt to quantize the approximate equations of 
motion fails, because of the possibility of negative 
values of the energy. It is concluded that the method 
of approximation is at fault in this regard. 

The quantization of such systems, whose action 
functions contain higher order derivatives of the mo- 
tion, is investigated by both Hamiltonian and Lagrangian 
methods, and the results are shown to be the same. 

The quantum theory of such a rigid, symmetric 
charge distribution is then carried out in a straight- 
forward way; it is shown that the procedure leads to 
a Pauli-type wave equation, with the possibility of 
integral or half-integral spin. States of spin zero 
are not included. The difficulties associated with a 
relativistic generalization are discussed. 

This method fails if the inertial mass of the sys- 
tem vanishes. In this case another approach to the 
quantum theory is necessary. A method based on 
explicit statement of the interaction through the sym- 
metric field is developed with quantization carried 
out by the Feynman action formalism of quantum 
mechanics. This leads to probability amplitudes 
which are functions of intervals of time. It is shown 
that the theory has as an approximation the usual 
free particle eigenfunctions, and that the electromag- 
netic mass appears in the correct way. It has not 
been possible to include spin in such a treatment. 
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NUCLEAR PHOTODISSOCIATION 
(Publication No. 5324) 


Israel Reff, Ph.D. 
Indiana University, 1953 


A mesonic process is considered to explain the 
rapid rise with photon energy of photonuclear star 
cross-sections in the neighborhood of meson thres- 
hold. The process involving charged mesons con- 
sists of two steps: 1) creation of a meson through 
interaction of the electromagnetic field with the 
mesonic current surrounding an individual nucleon 
assumed at rest in the nucleus, 2) absorption of the 
meson in flight by two nucleons in the same nucleus, 
with formation of a star. 

The methods of radiation damping are used in 
the calculation. Scattering effects are neglected. 
The absorption interaction is treated in a phenome- 
nological manner. Pseudoscalar mesons with pseudo- 
vector coupling are considered. Photostars result- 
ing from excitation of the nucleus by photomeson 
production not followed by absorption are not included 
in the cross-section. 

The photostar cross-section is expressed in terms 
of the photomeson production cross-section without 
absorption, computed for the same interaction. An 
effective threshold for the process is assumed. 

Cross-sections are evaluated for best values of 
the relevant physical constants. The cross-section 
for charged photomeson production per nucleon is 
taken as the experimental value for free protons, 
multiplied by two-thirds to include the effect of 
neighboring nucleons. Calculations are made for 
two values of the mean free path of mesons in nu- 
clear matter, 4 x 10°'* cm. and 8 x 10™** cm. for 
meson energy of 200 Mev. 

The photoproduction and absorption of neutral 
mesons in nuclei is not well known. It is assumed 
that the ratio of the cross-section for star formation 
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by neutral mesons to that for charged mesons equals 
the ratio of the photoproduction cross-section of neu- 
tral mesons from free protons to that of charged 
mesons from free protons. Values of this last ratio 
are taken from Brueckner and Watson’s calculations 
using nucleon isobaric states. 

The experimental data consists of photostar yields 
in C—Z emulsion as a function of bremsstrahlung 
energy. By a potential barrier argument, yields are 
found for the group of elements carbon, nitrogen and 
oxygen, and for the group bromine, silver and iodine. 
A large part of the one prong stars observed are due 
to another mechanism. Two prong stars are difficult 
to distinguish from large angle single particle scat- 
ters. Hence comparison of the mesonic mechanism 
is made with the experimental results for three and 
more prong stars applying a correction based on the 


star prong spectrum of meson absorption experiments. 


The calculated value of the sum of the yields of 
bromine, silver and iodine in C - Z emulsion is about 
75% of the experimental value. The corresponding 
calculated value for carbon, nitrogen and oxygen is 
about 15% of the experimental value. 

The mesonic process is therefore the principal 
mechanism for production of three and more prong 
stars in elements as heavy as bromine, but gives only 
a minor contribution for elements as light as oxygen. 
This is explained by production of mesons in § - 
states relative to the producing nucleon and absorp- 
tion in P - states relative to the absorbing nucleons, 
for the assumed interactions. Appreciable yield is 
then obtained for mesons which travel a relatively 


long distance in the nucleus. For this reason the 
process is more important for heavier nuclei. 
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THE DISINTEGRATION OF VANADIUM 48, 
BARIUM 140, AND LANTHANUM 140 


(Publication No. 5326) 


Paul L. Roggenkamp, Ph.D. 
Indiana University, 1953 


Precision gamma-gamma and beta-gamma coin- 
cidence measurements utilizing scintillation counting 
is now an effective approach to the determination of 
nuclear decay schemes. In addition to the double 
scintillation spectrometer already in use, and used 
in this study, a scintillation pair spectrometer has 
been constructed. With such an instrument only the 
pair production peak appears since a three-fold co- 
incidence is required between the initial gamma-ray 
and the two annihilation-radiation quanta from the 
annihilation of the positron. 

The disintegration scheme of the decay of 16-day 
v" to Ti*’ has been established by scintillation 
studies, and spins and parities have been assigned to 
the levels. The angular correlation of the well-known 
cascade gamma-ray pair with energies of 0.99 and 


1.32 mev has been measured and indicates that the 
corresponding levels have spins 0-2-4. The positron 
spectrum has been measured with a magnetic beta- 
ray spectrometer and shows evidence for positron 
emission to a level in Ti*® 2.2 mev above the ground 
state. The positron group involved in the decay to 
the 2.31-mev level of Ti*” is found to have an end 
point energy of 0.69 mev. 

The decay scheme of the 12.8-day Ba’*’ to La” 
has also been established by scintillation counter 
studies. A gamma-ray of 30 kev was found in addi- 
tion to the other strong ones of energies 0.160, 0.306, 
and 0.54 mev. Beta-gamma coincidences suggest 
that the 30-kev gamma-ray follows the highest energy 
beta-ray group and that the 0.54-mev gamma-ray 
does not. Gamma-gamma coincidences indicate that 
all three of the highest energy gamma-rays are in 
coincidence with the 30-kev gamma-ray, and that the 
0.160- and 0.306-mev gamma-rays are in coincidence 
with each other. Neither of these, however, is in co- 
incidence with the 0.54-mev gamma-ray. Excited 
levels in La‘*° thus occur at 0.03, 0.19, 0.50 and 
0.57 mev. Unique spins and parities are assigned to 
the ground state and first excited state of La”. 
Probable, but not unique, spins and parities are as- 
signed to the other levels. A plausible interpreta- 
tion in terms of the shell model is given to the decay 
scheme. 

In addition to the above work, the disintegration 
scheme of the 40-hour La” to Ce’*” has been estab- 
lished. The beta-ray spectrum was re-studied with 
the magnetic beta-ray spectrometer. The results 
are in good agreement with previous work. Scintil- 
lation pair spectrometer studies show that the 2.5- 
mev gamma-ray has an intensity of 1%of the 1.60- 
mev gamma-ray and a 3.0-mev gamma-ray an inten- 
sity of 0.04& of the 1.60-mev gamma-ray. Gamma- 
gamma coincidence studies show that the 1.60-mev 
gamma-ray is in coincidence with all of the other 
intense gamma-rays, i.e., the 0.49-, 0.335- and 0.82- 
mev. The 0.49-mev gamma-ray is in coincidence 
with the 0.335-mev gamma-ray, but neither of these 
is in coincidence with the 0.82-mev gamma-ray. Ex- 
cited levels thus occur in Ce**® at 1.60, 2.09, 2.42, 
2.5 and 3.0 mev. Measurement of the angular corre- 
lation of the 1.60- and 0.82-mev gamma-rays indi- 
cates that the spins of the respective levels are 
0-1-3. Fairly definite spins and parities are assigned 
to the levels and a plausible interpretation in terms 
of the shell model is given. 
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PHYSICS, NUCLEAR 
DYNAMICAL ANALYSIS OF 
NUCLEAR FISSION 


(Publication No. 5145) 


David Lawrence Hill, Ph.D. 
Princeton University, 1951 


A method is described for computing by hydro- 
dynamical methods the course followed by the liquid 
drop model in undergoing fission. It is shown how to 
obtain the distribution of the fission fragments among 
the chemical elements as governed by the zero-point 
oscillations of the model about the critical form lead- 
ing to fission. The method may be applied to any 
heavy nucleus and should indicate the degree to which 
the asymmetry of fission is dependent upon excitation 
energy and upon the charge to mass ratio of the ini- 
tial nucleus. It is possible that the results of the 
proposed calculations may also suggest how the num- 
ber of secondary neutrons per fission may vary from 
element to element. 
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ABSOLUTE ENERGY DETERMINATION 
OF THE THORIUM B *F” LINE 


(Publication No. 5297) 


Donald Irwin Meyer, Ph.D. 
University of Washington, 1953 


The internal conversion electrons resulting from 
the decay of Th B are widely used as calibration 
standards in beta-ray spectroscopy. Siegbahn, Craig, 
Lindstrom, and others have determined the H p 
values of several lines. Lindstr6m’s most straight- 
forward method involved the direct measurement of 
H (in terms of the proton magnetic moment) and of 
p. The author measured the momentum and energy 
of the *F” line by comparison with electrons accel- 
erated through a measured potential difference. The 
comparison was made in an iron free high resolution 
(0.13 percent) solenoid spectrometer. Both compo- 
nents of the earth’s field were canceled out. The ac- 
celerating potential was measured by a “series-par- 
allel” precision manganin resistor which permitted 
direct comparison with standard cells. Corrections 
for the work function of the Wolfram filament of the 
electron gun were applied. Accelerating potentials 
up to 20 kv were used corresponding to a momentum 
of about one-third that of the “F” line. Linearity of 
the spectrometer was checked over the full range 
(2-20 kev) of the electron gun and, using published 
values of electron lines, at intervals up to 2.6 Mev. 
The result for the “F” line is 1388.56 t 0.21 gauss 
cm, in agreement with Lindstr6m’s value. 
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THE ZENITH ANGLE DEPENDENCE 
OF COSMIC RAY PROTONS 


(Publication No. 5299) 


Wayne Mark Sandstrom, Ph.D. 
University of Washington, 1953 


A magnetic cloud chamber arranged to pivot about 
a horizontal axis has been used to measure the ze- 
nith angle dependence of cosmic ray protons in the 
momentum band 0.4 - 1.0 Bev/c, and mu mesons in 
the momentum band 0.09 - 0.34 Bev/c at Climax, 
Colorado, altitude 3.3 kilometers and magnetic lati- 
tude 48° North. Momentum spectra for these parti- 
cles have been obtained in three directions, viz., 
vertically, at 45" to the East and 45° to the West of 
the zenith. It was found that the East and West spec- 
tra agree within statistics, while each differs from 
the vertical spectrum by a mere scale factor of 3.2, 
this part of the radiation fitting a cos**’ 9 distribu- 
tion. This is true for both protons and mesons. 
Hence, no statistically meaningful East-West asym- 
metry is revealed by this experiment. 

Present day theoretical treatments of the nucleon- 
ic cascade have been of little value in describing this 
process quantitatively due to an almost complete lack 
of knowledge of the cross-sections involved. A sim- 
plified phenomenological calculation is presented 
here in an attempt to arrive at an estimate of the 
angular scattering distribution of a unidirectional 
beam of protons after having traversed the absorber 
represented by the air between the top of the atmos- 
phere and 3.3 km. elevation. It is assumed that the 
primary radiation arriving in a given direction will 
give rise to a radiation at 3.3 km. scattered into a 
cos"w distribution, and attenuated by the factor 
exp(-d/L), where w is the angle measured from the 
primary direction, d is the distance from 3.3 km. 
to the top of the atmosphere as measured along the 
diagonal path and L is the removal path length for 
protons in air (120 g/cm”). Arguments are presented 
to show that the primarv radiation involved is iso- 
tropic. The intensity at 3.3 km. in a given direction 
is then found by integrating contributions from all 
directions of primary incidence. In order to match 
the observed data, one must choose n = 6.5 + 0.7. 

The sharpness of this distribution allows one to con- 
clude that the root-mean-square angle of scatter per 
collision, assuming a collision path length of 60g/cm?, 
is of the order of only 5°. 
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THEORIES OF NEUTRINO AND 
THE DOUBLE BETA DECAY 


(Publication No. 5180) 


Jayme Tiomno, Ph.D. 
Princeton University, 1950 


A systematic analysis of the possible theories of 
the neutrino is made, the question of double B decay 
is examined and the theoretical results are compared 
with the experiment. 

As a preliminary step for the analysis of the 
theories of nutrino a review of recent developments 
of Quantum Field Theory is made. Also an analysis 
of relativistic invariance and of the underlying Hil- 
bert space of the Field Theories are carried out. 

Three essentially different types of neutrino 
theories are found. If we restrict ourselves to B de- 
cay theories we can characterize these three possi- 
bilities as follows: 

1) Usual type of theories. In this case the neu- 
trino is described by a Dirac field, i.e., there are 
two types of particles associated to the neutrino 
field: neutrinos and antineutrinos. However, the in- 
teraction is such that if a neutrino is emitted in the 
decay of a neutron it cannot be absorbed in a pro- 
cess in which a neutron changes into a proton and 
emits a negaton. 

2) Theories without conservation of neutrinos 
and antineutrinos. Here the neutrino is still de- 
scribed by a Dirac field. However, the interaction 
is such that a neutrino can be emitted or absorbed 
in the decay of a neutron; the same is true for 
antineutrinos. 

3) Majorana theory. In this case the neutrino is 
described by a Majorana field, i.e., there is only one 
type of neutrino which can be emitted or absorbed in 
the decay of a neutron. 

The possibility of theories in which the neutrino 


is a Dirac particle but the B-decay interaction is 
such that only one type of neutrino is involved in the 
8-decay (Schrodinger projection theories) is also 
considered. The condition of relativistic invariance, 
however, restricts these possibilities to the special 
cases in which the theory is isomorphic toa 
Majorana theory. 

The probability for double 8 decay is computed 
in all these cases (except case 1) which was com- 
puted by M. G. Mayer as the previous computations 
were impaired by mistakes or inappropriate approxi- 
mations. Also it is shown that the analysis of the 
selection rules, which were somewhat neglected in 
the earlier works, is essential for the comparison 
of the theoretical results with the experiment. It is 
found that both the Majorana theories and some of 
those of the group 2) lead to agreement with the ex- 
perimental results on the lifetime of double B-decay, 
in opposition to the usual theories 1). 

Thus we cannot make a decision between the pos- 
Sibilities of a neutrino being a Dirac or a Majorana 
particle (based only on doubt f decay) as both the 
types 2) and 3) of theories may be made in agree- 
ment with the experience. This is so because, for 
special values of the parameters appearing in the in- 
teractions of the type 2) the theory becomes isomor- 
phic to a Majorana theory. A slight departure from 
this situation would lead to results nearly equal 
(smaller, however) to that for a Majorana theory. In 
this case, although the distinction between these two 
theories is possible in principle, the inaccuracy of 
knowledge of the niclear wave functions makes the 
distinction practically impossible. 

The energy spectrum and angular distribution of 
the emitted electrons is also analysed. 
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A STUDY OF IODIDE TRANSPORT 
IN LIVING CELLS 


(Publication No. 5362) 


Edward Eaton Mason, Ph.D. 
University of Minnesota, 1952 


This is a review of present knowledge concerning 
secretion of iodide in gastric juice together with ex- 
perimental investigation into the cause of the inhibi- 
tion of gastric iodide secretion by thiocyanate. Trac- 
er methods with I'* were used to determine iodide. 
Thiocyanate was determined by a chemical methcd. 
Experiments on dogs showed that the ratio of gastric 
iodide/serum iodide bears a rectilinear relationship 
to the ratio of gastric thiocyanate/serum thiocyanate, 
regardless of the relative serum concentrations of 


the two ions. Serum iodide levels were varied be- 
tween 0.0 and 3.2 meq/1. Serum thiocyanate levels 
were varied between 0.0 and 4.75 meq/1. Inhibition 
of iodide secretion was also observed in the dogs 
parotid glan when thiocyanate was administered. Dur- 
ing experiments carried out on the fresh water alga, 
chera, it was observed that thiocyanate was the most 
effective inhibitor of iodide accumulation. The in- 
ference of these studies is that iodide and thiocya- 
nate are in mass competition for a common concen- 
trating mechanism in a number of different tissues 
where iodide concentration normally occurs. 
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AN EVALUATION AND 
PHYSIOLOGICAL ANALYSIS OF 
SELECTED SHUTTLE RUNS 


(Publication No. 4528) 


Edward Peizer, Ph.D. 
New York University, 1952 


The purpose of this investigation was to determine 
the nature of the physiological responses to the 50, 
150 and 300 yard shuttle runs and to determine their 
usefulness as measures of cardio-respiratory endur- 
ance. The study was conducted in the Research Lab- 
oratory of the Department of Physical Education, 
Health and Recreation of the New York University 
School of Education, as one of a group of studies 
sponsored by the United States Air Force to develop 
a valid test of endurance. 

A review of the literature revealed that no work 
has been done to evaluate these shuttle runs against 
a known criterion of all-out endurance performance. 

Twenty three young men, 19-25 years of age, per- 
formed in the 50, 150 and 300 yard shuttle runs and 
in the all-out treadmill run, used as the criterion of 
endurance. During a 10 minute pre-exercise rest 
period and in a 90 minute post-exercise recovery 
period, expired air was collected and pulse and re- 
Spiratory rates were recorded. These data were 
used to calculate oxygen debt, ventilation volume, 
pulse and respiratory rate return to normal for each 
Shuttle run and the treadmill run. 

In order to determine the relationship between 
performance in each of the shuttle runs and the physio- 
logical responses thereto, time performance in each 
shuttle run (total performance time and drop-off in- 
dex) were related to the physiological variables re- 
sulting from each run. With the data arranged ac- 
cording to shuttle run performance, correlations were 
computed for the entire sample as well as for each 
third of the samples. The significance of the differ- 
ence between the means for the upper third and lower 
third of each distribution of performance indices and 
physiological measures was determined through the 
use of a technique involving comparison of mean 
standard scores. As a means of comparing the 
stresses produced by each of the shuttle runs and the 
treadmill run, the physiological data resulting from 
each shuttle run were related to the same physiologi- 
cal measures resulting from the treadmill run. With 
the data arranged according to work done in the tread- 


mill run, product-moment correlations were computed 
for the sample as a whole and again for each third of 
the sample, each third representing a different endur- 
ance level. The significance of the difference be- 
tween the means of the physiological data resulting 
from each of the shuttle runs and the treadmill run 
was determined by using Fisher’s small sample “t” 
when the entire sample was used and by comparing 
mean standard scores when each of the thirds was 
considered. Performances in each of the shuttle runs 
and the treadmill run were correlated to determine 
the extent to which performance in the shuttle runs 
was an index of endurance. 

The results of this investigation were: 

1. For the 50, 150 and 300 yard shuttle runs no 
significant relationships were found between per- 
formance time and the physiological variables studied. 

2. No significant relationships were found be- 
tween the physiological responses to the 50, 150 and 
300 yard shuttle runs and physiological responses to 
the treadmill run. 

3. No significant relationships were found be- 
tween performance time in the 50, 150 or 300 yard 
shuttle run and treadmill performance. 

4. Certain moderate relationships were indicated 
for a single variable at a particular endurance level 
but little significance could be attached since no dis- 
cernable patterns or directions could be established. 

5. While the 50 and 300 yard shuttle runs are 
highly reliable measures, the 150 yard shuttle run 
is not reliable enough to warrant its use in a test. 

It was concluded that: 

1. Performance in the 50, 150 and 300 yard 
shuttle runs is not related to the physiological re- 
sponses thereto. 

2. The physiological responses to the 50, 150 and 
300 yard shuttle runs are not related to those pro- 
duced by the treadmill. In contrast to the 50 and 
150 yard shuttle runs, the stress produced by the 
300 yard shuttle run may be similar to that of the 
treadmill. 

3. Performances in the 50, 150 and 300 yard 
shuttle runs are not related to performance in the 
all-out treadmill run and therefore, are not indices 
of endurance as reflected in the treadmill run. 


Microfilm copy of complete manuscript of 121 
pages, $1.51. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number Mic A53-947. 





POLITICAL 


POLITICAL SCIENCE, GENERAL 


CATHOLIC ACTION AND POLITICS IN 
THE WRITINGS OF POPE PIUS XI 


(Publication 5267) 


Raymond Francis Cour, C.S.C., Ph.D. 
University of Notre Dame, 1952 


For Pope Pius XI both Catholic Action and politics 
were of great importance to the mission of the Church 
in modern society. He stated that the former is at 
the present day indispensable, almost like the priest- 
ly ministry itself, and noted that on politics may de- 
pend the highest of human goods, those of the indi- 
vidual and family, and even of religion itself. This 
dissertation presents a study of the views of this 
pontiff on the relation of the ecclesiastical institution 
known as Catholic Action to the political order. 

This treatment is normative and analytical rather 
than factual and historical, its scope being limited to 
the teaching of the Pope on those features of Church- 
State relations which characterize the proper work- 
ings of Catholic Action in civic life. 

Three general principles are contained in the in- 
structions of Pius XI on this question. Catholic Ac- 
tion is to remain outside and above party politics, 
outside because the object of party activity is purely 
temporal, above because the mission of Catholic Ac- 
tion is spiritual and eternal and is directed to all 
men, regardless of party. While individual Catholic 
Actionists may belong to any party whose program 
is not offensive on religious grounds, Catholic Action 
itself is to avoid all forms of party politics. It is 
not to become a party or a faction, and is to shun all 
partisan disputes even when the groups involved are 
composed of Catholics. It must direct serious atten- 
tion to political parties because as important social 
forces and institutions they can affect spiritual values 
to a significant degree. It should work to educate all 
parties to place the common good above party wel- 
fare. It should not use religion as 2 mark of party 
differentiation but in the interest of its own aposto- 
late it may pass judgment on the moral quality of 
party programs and policies. To keep Catholic Ac- 
tion itself above suspicion, its leaders are not to be 
party officials. Its youth associations are to con- 
centrate on the work of formation and preparation 
for civic life and not actively engage in politics. 

Second, Catholic Action must concern itself with 
the general politics of the common good and contri- 
bute its share to the promotion of national interests. 
The source of this obligation is two-fold: first, the 
duty of social charity resulting from membership in 
the Church and in the State, the basic law of solidar- 
ity requiring that all members of each society work 
for the welfare of the whole, and second, the duty to 
protect the values involved in the temporal common 
good, namely, the welfare of souls which can be in- 
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fluenced by political surroundings, and the good of the 
State itself which needs religious support if it is to 

be an agent for the welfare of the whole man. Catholic 
Action will fulfill its duty in this regard by striving 

to diffuse correct social principles among the groups 
composing civil society, by forming a Christian out- 
look in its own members and other citizens, and by 
collaborating with the civil authorities in any way 
possible. 

Third, Catholic Action may enter the political 
field and employ the means available to it there when- 
ever spiritual interests are endangered in politics it- 
self. In doing this it is in reality not leaving the 
province of the spiritual but is merely defending re- 
ligious interests in the area where they have been 
threatened. The alternative to this “right of entry” 
when spiritual values are at stake is the virtual ex- 
emption of the political order from the moral law. 
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MAO TSE-TUNG AND CONFUCIANISM 
(Publication No. 5307) 


Shen-Yu Dai, Ph.D. 
University of Pennsylvania, 1953 


Supervisor: Norman D, Palmer 


The vistory of the Chinese Communist Party under 
the leadership of Mao Tse-tung has made the fate of 
the most populous nation on earth and one of the old- 
est civilizations in human history an object of world- 
wide concern. It has also raised the question of 
politico-cultural change and/or continuity within the 
Chinese framework itself. The study of “Mao Tse- 
tung and Confucianism” has been undertaken in an 
attempt to throw light upon the latter question Mao is 
selected because of his leading position in the Chinese 
Communist movement and in the People’s Republic of 
China today, while Confucianism has long been known 
as representative of China’s traditions. The purpose 
of this study is to analyze and compare the systems 
of thought and practice of both Maoism and Confucian- 
ism in order to show, so far as possible, the nature 
and extent of the two-way impact between them. 

The first step was a comprehensive analysis of 
Mao’s thought and practice, based upon an exhaustive 
reading of all his writings so far available. Then, in 
accordance with the outline obtained therefrom, Con- 
fucianism was drawn upon for comparison to the ex- 
tent that it was relevant. The comparative findings 
are presented in six chapters, each bearing a title 
which characterizes the approach of Maoism and of 
Confucianism to a given subject. These titles are: 

(1) dialectical materialism and the Tao: philosophy 
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and logic; (2) class struggle and the mean: evolution 
and revolution; (3) the cadres and Chin Tzu: human 
nature and ethics; (4) land reform and Ching T’ien: 
economy and people’s livelihood; (5) the New Democ- 
racy and the Hsiao K’ang: politics and culture; and 
(6) socialism and Ta T’ung: expectations and aspira- 
tions of humanity. The whole analytical comparison 
represents essentially a theoretical approach, while 
relevant practices are cited so far as they are re- 
corded or reported. 

In conclusion, six points of agreement and twelve 
points of discrepancy are tabulated. The points of 
agreement are: (1) reliance upon a total philosophi- 
cal orientation; (2) maintenance of a perpetual his- 
torical perspective; (3) recognition of an elite; (4) 
justification of economic equity; (5) aspiration for 
political progressivism; and (6) faith in humanist 
universalism. The points of discrepancy are: (1) 
idealism versus materialism; (2) the will of heaven 
versus the laws of dialectics; (3) the rectification 
of names versus the perception of reality; (4) endur- 
ing versus dialectical truth; (5) social harmony ver- 
sus class struggle; (6) the virtue of the end versus 
the importance of the means; (7) Jen (benevolence, 
the totality of ethics) versus Shu (familism versus 
statism; (9) moral-political guidance versus eco- 
nomic determinism; (10) cultural traditionalism ver- 
sus historical re-orientation; (11) cosmopolitanism 
versus internationalism; and (12) utopianism ver- 
sus realism. 

On the whole, the points of agreement are general 
and rather superficial, whereas the points of dis- 
crepancy are significantly substantial and arresting. 
Therefore, Chinese tradition as represented by Con- 
fucianism has affected the Chinese Communist move- 
ment as represented by Mao to a much lesser degree 
than the latter has deviated from the former, even 
though the impact either way touches almost the full 
range of thought and practice. The new and revolu- 
tionary directions in which the Chinese Communists 
are trying to lead the nation thus become apparent. 
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THE NEUTRALITY OF IRELAND 
IN WORLD WAR II 


(Publication No. 5272) 


Vincent Paul Hogan, Ph.D. 
University of Notre Dame, 1948 


The constitutional position of Ireland in the event 
of war was clearly defined as early as 1938. Since 
Ireland had no treaty commitments or obligations, 
the Irish Parliament alone had the right to decide 
whether to enter the war or to be neutral. The de- 
sire of Ireland to avoid being involved in the war and 
remain neutral was expressed on several occasions 
prior to the war. The Imperial Conferences of 1926 
and 1930, and, especially the Statute of Westminster, 


conferred certain fundamental legal and political 
power upon Ireland. Even the External Authority Act 
of 1936 further contributed to Ireland’s autonomy in 
action in transferring in effect to the Executive Coun- 
cil the right to declare war or neutrality without in- 
voking the royal name. 

Ireland possessed complete sovereignty over her 
territory after the British rights to her three ports 
were abrogated by the Anglo-Irish Agreement of 
1938. The transfer was irrevocable and uncondition- 
al. To loan the ports to the Allies during World War 
II would have meant an abandonment of neutrality and 
would have exposed Ireland to the impact of modern 
warfare. 

The Constitution of Ireland, adopted in 1938 and 
tacitly accepted by Great Britain, declared Ireland a 
sovereign, independent, democratic state. Concern- 
ing the problems of war and peace, the Constitution 
provided that the State shall not participate in any 
war without the assent of the Irish Parliament. 

The existence of Irish neutrality was recognized 
de facto and de jure. Ireland’s neutrality was con- 
ceded by Germany, officially recognized by the United 
States and tacitly accepted by Great Britain. Ireland 
was thus recognized as a sovereign state, making use 
of her sovereign right to declare herself neutral; she 
was morally and politically free to attempt the legal 
status of a neutral. The multilateral acceptance of 
Ireland’s neutrality by both belligerents and neutrals 
gave her the right to perform duties required of a 
neutral. Any challenge to her neutrality had to be 
vigorously opposed in order to continue her neutral 
status and be recognized as such. 

Ireland maintained that as a sovereign, independ- 
ent state, externally associated with the British Com- 
monwealth of Nations — having no treaty obligations — 
had the same status as Holland, Sweden and other in- 
dependent nations, including the United States. Since 
none of these countries abandoned neutrality and en- 
tered the war unless attacked, Ireland maintained 
that there was no reason why she should go to war 
unless attacked. 

The primary reasons for Ireland’s neutrality 
were shown to be a natural instinct for self-preserva- 
tion based on reason and consideration for the com- 
mon good of Ireland and the Irish people. Ireland of 
all the Dominions was more exposed geographically 
to air bombings of the German Luftwaffe and was in 
the beginning of the war practically defenseless, as 
were all small nations as well as some of the great 
powers. 

Neutrality was a vindication of sovereignty and a 
symbol of the independence of Ireland. It was the 
first time in the history of Ireland that the Irish peo- 
ple could decisively assert their independent action. 
There was also fear of civil war in the event Ireland 
were brought into the European conflict. The exist- 
ence of Partition and thus a divided country instead 
of a united Ireland was an important consideration. 

With reference to the domestic aspects of Irish 
neutrality, the policy received the almost overwhelm- 
ing support of the Irish Government, the Parliament 
and the people. The success of neutrality was due 
to the united people of Ireland, their leadership, the 
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parliament, all of the political parties and people 
throughout Ireland. Neutrality was so accepted by 
the Irish people as a symbol of independence that the 
leaders would have had difficulty in altering the pol- 


icy. An invasion or an attack upon Ireland would have 


been the one condition under which neutrality would 
have been abandoned. 
While the official acts of the Irish Government 


were rigidly neutral, in actual practice, Ireland exer- 


cised a benevolent neutrality toward the Allies. Evi- 
dence of this benevolent neutrality are as follows: 
the estimated 150,000 Irish volunteers in the Allied 
forces, shipment of much needed foodstuffs to Brit- 
ain, and different forms of war-time cooperation be- 
tween Ireland and the Allies. 
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In the period since the Industrial Revolution, tech- 


nology has become one of the most significant of the 
factors which establish a nation’s position in the so- 
ciety of nations and shape the course of international 
politics. The role of technology in these respects is 
curiously mixed: here it increases a nation’s 
strength, there it increases the nation’s dependence 
upon factors outside its control, or makes the nation 
more vulnerable. The present inquiry is aimed at 


improving the understanding of technology as a major 


factor in national and international life, and at iden- 
tifying the major ways in which it may bear upon the 
processes of international politics. 

The “unit” upon which investigation centers is a 
“national technology” — the physical processes of 
production in operation in a particular nation. The 
principal components of a national technology are in- 
dustrial groupings, or segments, taken as nine in 
number: agriculture; the mining industries; the 
metallurgical industries; the power industries; the 
transportation industries; the communications in- 
dustries; the construction industries; the chemical 
industries; and the manufacturing industries. A 
“profile of production”, for major nations, for con- 
tinental areas, and for the world may be prepared 
which, by showing the industrial output in the region 
under consideration in each of these categories, in- 
dicates the composition and magnitude of its produc- 
tive effort. In the process, the distribution through- 
out the world of each of the industrial segments is 











Shown. (This is an area in which valid statistics 
having comparative value are very meager. The 
work of Colin Clark, and of the Dresdner Bank, are 
outstanding landmarks). 

The term technology may connote any or all of 
three things: knowledge of physical production pro- 
cesses; the industrial machinery and human skill 
that embody that knowledge; and the functioning in- 
dustrial plant into which this operating skill and ma- 
chinery (and other facilities) are organized. Pure 
scientific research, not directly motivated by pro- 
duction possibilities, lies outside technology, but 
applied research falls within it. Business manage- 
ment, in the pecuniary sense, and economic direction 
also lie outside the realm of technology, being the 
“master” of technological activity. 

Two main patterns of evolution may be discerned 
in national technologies; progress, an increasing 
abundance of products exchangeable for money; and 
industrialization, an increase in the ratio of producers’ 
goods to consumers’ goods, hence an increase in the 
ratio of productive equipment to workers. Progress 
and industrialization largely coincide, but do not 
necessarily nor entirely do so. 

A national technology functions in a physical and 
social “setting” which limits it, on the one hand, by 
physical conditions — available minerals, soil and 
climate, natural ease of movement — and, on the 
other, by social and economic institutions and sys- 
tems — such as free and corporate enterprise, vigor- 
ous scientific research, democratic political organi- 
zation, a world system of separate national econo- 
mies, etc., which provide a greater or less favor- 
able “economic and social environment” for tech- 
nology — the physical processes of production. 

The industrial segments into which a national 
technology is organized are in an export-import re- 
lation to each other, each providing to other seg- 
ments its own distinctive products (foods and fibers, 
minerals, metals, power, transport, message-trans- 
mission, structures, chemicals, fabricated articles 
and equipment) and receiving theirs in return. The 
process has been described economically, in money 
terms, by Leontief. It may also be described in 
terms of the physical products and services ex- 
changed. 

The standards to which certain physical and so- 
cial elements in the setting of technology must mea- 
sure are so exacting that these elements may be 
termed “prerequisities” to industrial power. Indig- 
enous raw materials, favorable soil and climate, 
terrain easy for movement are unevenly distributed 
among the political areas of the world; the latter 
then have greatly unequal potentialities. Similarly, 
the economic, political, and social institutions of 
the different countries provide different levels of 
financial stability, capital-formation capacity, open 
markets, enterprising spirit, and human skill. 

The various national technologies have varying 
“dynamic characteristics.” A general trend of 
progress in quality and quantity of output attends 
scientific progress, invention and innovation, and 
capital formation. A general type of dynamism is 
fluctuating in character. The business-induced 
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cycle of prosperity and depression in the advanced, 
relatively free economies produces sudden and sweep- 
ing depressions and elevations of the level of output. 
A third type of variation attends wars, droughts and 
other disasters; its incidence is greatest in the more 
backward countries. 

Several characteristic problems are associated 
with advanced and advancing technologies. The rise 
of new industries and decline of old, and the use of 
new labor-saving machines, create a constant need 
for readjustment and movement of labor, and hence 
flux, instability and frequently personal financial in- 
security. Severe pressure on resources may exist 
in backward countries industrializing or curtailing 
death rates through improved sanitation. The possi- 
bilities for subversive propaganda have risen, and 
the destructiveness of war has greatly increased 
with new technological devices. 

In the realm of international politics these main 
characteristics of national technologies — the kind 
and amount of products; the necessary input of ma- 
terials, skilled labor, and the services of machinery 
and other facilities; the nature of the “dynamism”; 
and the associated social problems — act to bolster 
or to sap national capabilities. The products provide 
the implements of international action, and in so do- 
ing help to shape the character of diplomacy, econom- 
ic and cultural programs, and modern warfare. The 
other characteristics — necessary input, dynamism, 
and attendant problems — tend to introduce con- 
straints, dependences, internal divisions, and other 
elements of weakness. 

National objectives — security, economic, or polit- 
ical-psychological in nature — are likewise affected 
by technology, which has come to set, in large part, 
the magnitude of security and economic problems 
and to give them their relative priorities. 

Changing technology has introduced change into 
the attitudes and power-relationships nations bear 
each other, these being based upon the compatibility 
or conflict of objectives between various countries, 
and the relative capabilities of such countries. The 
consecutive rise of new nations to positions of power 
— Germany challenging England in the early years of 
the 20th Century, the USSR and the U. S. now con- 
fronting each other across a weakened, fragmented 
Europe — imposes severe strains of continual read- 
justment and working out of new settlements upon an 
international society whose laggard institutions may 
be inadequate to the task. 

The study does not aim to weigh the technological 
against the other factors that have strong influence 
in the international process. It aims to elucidate the 
influence technology tends to have, and to establish 
some concepts useful for this purpose. 
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During the era of World War II, a new foreign 
policy of the United States had its inception which, as 
time progressed, led to a radical departure from the 
policy advocated and pursued for so many decades. 
The most notable aspect of United States internation- 
alism was the slow development, with some waver- 
ings, but on the whole with a growing sense of direc- 
tion, of peacetime cooperation with other nations. By 
the end of 1949 this peacetime cooperation was mani- 
fested in a range which included fifty-nine countries 
of the United Nations, a narrower group of sixteen 
Marshall Plan nations, the twelve signatorees of the 
North Atlantic Pact, and, lastly, the confidential 
Anglo-American Agreements on such matters as 
atomic bomb secrets and currency devaluation. 

Among the most important recipients of United 
States aid under the changed United States philosophy 
were the people of Italy. The magnitude of the aid 
given to Italy from 1943 to 1949 presupposed the 
existence of certain economic and political objectives 
that were to be achieved. In accordance with the new 
foreign policy of the United States, the principal ob- 
jective of the American nation was the furtherance of 
her national security, both economically and politi- 
cally. To accomplish such a goal, the aid to Italy 
was designed to achieve certain ends, namely: the 
rehabilitation of the war-town Italian economy to 
such a degree that free institutions could be estab- 
lished or maintained, democratic processes could be 
restored, political idealogies compatible with those 
of the United States could and would be accepted, and 
a degree of productivity could be attained that would 
obviate, in the future, the need for extraordinary ex- 
ternal financial assistance. 

During the war and post-war period until the end 
of 1949, the United States gave assistance to Italy in 
the form of grants and loans approximating 2,407.1 
million dollars. Such aid resulted from various pro- 
grams including UNRRA, lend-lease, the YB and YT 
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programs, the European Recovery Program, Export- 
Import Bank loans, interim relief programs prior to 
the Marshall Program and others. 

American aid to Italy greatly aided the rehabilita- 
tion of that war devastated country. Agricultural and 
industrial activity had been restored to pre-war levels; 
per-capita fixed investment was above the pre-war 
period; foodstuffs, medicines, and other necessities 
had reduced the difficulties of demographic pressure; 
and Italy’s balance of payments position had greatly 
improved. 

Many of the fundamental economic problems of 
Italy still remained at the end of 1949, however. The 
lack of sufficient raw materials to maintain an indus- 
trial economy was still in evidence; population was 
increasing at a rapid rate; it was still necessary to 
rely upon importations for necessary foodstuffs; in- 
flation was causing difficulty; and fundamental agri- 
cultural problems had not been solved. The rate of 
progress made after seven years of American aid 
suggested that other rehabilitation programs would 
have to follow the Marshall Plan before the Italian 
nation would be able to exist, with an adequate stand- 
ard of living, without extraordinary outside assistance. 

From the perspective of the United States, aid to 
Italy was an instrumental factor in forcing Italy to 
abandon her neutral position in the struggle between 
the East and the West, and to declare that her inter- 
ests were associated with those of the United States. 
Economic aid also aided the Italian government in its 
efforts to curtail the spread of communism. The out- 
come of the conflict between a political dogma and 


materialistic aid had not yet been decided, however, 
even after seven years of financial assistance. Be- 
cause of the inherent weaknesses of the Italian econ- 
omy it was obvious that Italy would be forced to pur- 
Sue an opportunistic policy similar to that which was 
so characteristic in the pre-war era. 
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The world is presently much aware of the term 
“ideology”, yet little has been done to investigate its 
role in the formulation of foreign policy or its im- 
pact on the pattern of international relations. The 
experience of France during the last three decades 
sheds a good deal of light on these questions. 

Ideology, defined as a “cluster of ideas, about 
life, society or government....which.... gradually 
become the characteristic beliefs or dogma of a par- 
ticular group, party, or nationality,” is an operative 
source of human action on all political levels. In 
France, it has therefore been a primary means of 


distinguishing the nation’s fundamental domestic 
forces. For Right, Left, Communists and neo-fascists 
have revealed distinctive value systems, wrought of 
divergent beliefs about man and the manner by which 
he might best resolve the predominant modern insti- 
tutional conflicts. Party policy, converted in whole 

or in part into national policy, has therefore been 
traceable in large measure to group attitudes towards 
the issues of democracy versus authoritarianism and 
collectivism versus capitalism. 

It was thus in response to its pessimism about 
human nature, its authoritarian proclivities, admira- 
tion of force and fear of disturbances to the existing 
social and economic order that the French Right first 
sponsored inflexible, unilateral coercion of the demo- 
cratic Weimar Republic and then replaced this pol- 
icy of fifteen years by one of appeasement and de- 
featism when Adolph Hitler appeared on the world 
stage. The willing subversion of both French democ- 
racy and national independence, like the earlier pol- 
icy and in conformity with its advocacy of alliences 
and balance of power, was no more than an imple- 
mentation of its ideology. 

In similar fashion, French Leftist conviction in 
the world of democratic government, associated with 
optimism concerning the nature of man, has engen- 
dered a foreign policy alternative whose most strik- 
ing features have been the desire to conciliate inter- 
national differences and create a meaningful inter- 
national organization. “Rapprochement” with the 
Weimar and Bonn regimes in Germany, as well as 
consistent emphasis on international cooperation are 
explicable primarily in ideological terms. 

As for French totalitarians, they too have given 
ample evidence of ideological domination. Hence 
Communism, rejecting Leftist democracy and ad- 
hering to Moscow as the only proletarian fatherland, 
has been incapable of sustained cooperation with the 
latter. Periods such as that of 1934-1939 or 1941 - 
1947 were merely strategic “N. E. P.’sS” in which 
ultimate objectives were held in abeyance for. reasons 
of Soviet statecraft. Neo-fascism, though able to 
join with the Right in hatred of democracy and 
“bolshevism,” and thus to engage in mutual action in 
behalf of appeasement, collaboration, and the cre- 
ation of a Vichy, was also revealed to be a separate 
force whose ideology permitted no sustained, posi- 
tive effort with its ally. Perverted internationalism 
and collectivism, though joined to totalitarianism, 
remained anathema for a Right which contained a 
large number of medievalists. 

French experience since 1919 thus reveals a re- 
markable degree of ideological dominance in the for- 
mulation of foreign policy. Invalidating the myth of 
Rightist “realism” and Leftist “idealism,” it also 
indicates the extent to which nationalism can be sub- 
ordinated to other values. The implications concern- 
ing the pattern of twentieth century international re- 
lations are clear. The nation-state is gradually giv- 
ing way to multinational entities rooted in ideological 
kinship. 
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Water resources administration concerns itself 
with two general problems: economy and ecology. 

The former is the conservation and utilization of the 
surface and underground water sources for the var- 
ious beneficial purposes such as navigation, hydro- 
electric power development, irrigation, domestic, 
municipal, industrial and stock uses, fish and wild- 
life, and recreation, some of which are consumptive 
while others non-consumptive. By ecology it is 

meant the inter-relationships between water resources 
and their natural environments. Being essentially a 
problem of control, it envisages such problems or 
fields as flood control, drainage, soil conservation, 
water sanitation (control of water pollution and that 

of mosquitoes), and the various forms of land use, 
including forestry, wildlife and recreation. The river- 
basin, which is made up of one or more watercourses 
and their catchment or drainage areas, is the only na- 
tural area in which a balanced solution of both the 
problem of economy and that of ecology, which are 
inseparable, is possible. 

The role of the Federal Government in water re- 
sources administration is primarily confined to enter- 
prise which, so far as this field of public administra- 
tion is concerned, is by far of much more importance 
than regulation. In the field of enterprise, the Fed- 
eral Government has improved more than 28,000 
miles of inland and intracoastal waterways with more 
than 490 locks and dams and other devices and com- 
pleted and committed itself to construct some 1,000 








flood control projects and about 100 irrigation pro- 
jects. Included in these projects are large-scale 
multiple-purpose projects whose principal purpose 
or function is hydroelectric power development. Ex- 
cept for the Tennessee River Basin, where the Ten- 
nessee Valley Authority both generates and disposes 
of hydroelectric electricity, the Department of the 
Interior is the exclusive agent for the sale of hydro- 
electric energy produced at all Federal projects. The 
Tennessee Valley Authority was engaged in the first 
Federal program of river-basin development. The 
principle of river-basin development has been fully 
established since the plans for the Missouri and 
Columbia River Basins were respectively adopted in 
1944 and 1950. The Columbia River Basin program 
is one typical of most river-basins. It is made up 

of a number of multiple-purpose projects as its 
framework and a much greater number of single-pur- 
pose flood control, irrigation, power, navigation, mu- 
nicipal water supply, and fishery projects as auxi- 
liary parts. 

In addition to these enterprises, the Federal Gov- 
ernment also manages the national forests, the na- 
tional park system and many wildlife refuges, factors 
which contribute to the improvement of water ecology. 
It has active programs of improving the nation’s 
watersheds and checking soil erosion on Federally 
owned lands. In the Sacramento-San Joaquin Valley 
of California, it has built a number of reservoirs for 
the control of water pollution caused by hydraulic 
mining. In some places, mosquito-control measures 
have been taken on Federal water-impoundments. 

As for Federal regulation, the two primary fields 
are the protection of navigable channels through the 
legislative control of the Congress and the adminis- 
trative control of the Corps of Engineers of the De- 
partment of the Army and the licensing of non-Federal 
hydroelectric power developments by the Federal 
Power Commission. Besides, the Federal Govern- 
ment regulates the hunting of migratory birds and 
mammals and the rates and sales of electric power 
(both hydro and fuel) when sold and transmitted in 
interstate and international commerce. Finally, it 
has assumed limited regulatory authority over forest 
pests and water pollution. 

Federal administration, is both enterprise and 
regulation, may be deemed as adequate. Prior to 
1920, the Federal Government was primarily inter- 
ested in navigation. Since that time, power has been 
the backbone of Federal water resources policy. In 
managing the nation’s water resource, the Federal 
Government has responded to the changing needs of 
the people. 
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In order to study the influence of reading ability 
on the validity of group intelligence tests, 410 fifth 
grade children, selected by a process of randomiza- 
tion, were given tests of reading ability, four group 
intelligence tests, and the Revised Stanford-Binet 
Intelligence Scale. The Binet was used as an intelli- 
gence measure relatively free of the influence of 
reading. 

Two experimental procedures were applied to the 


data. The steps involved in the first experiment were: 


1. Division of the Binet distribution into five 
levels, each containing about twenty per cent of the 
population. 

2. Division.of the reading distribution into five 
levels, each containing about twenty per cent of the 
population. 

3. Locating each pupil in the two-way table of 
Binet and reading levels and recording the group in- 
telligence tests values in the appropriate cell. 

4. Computation of the means of each of the cells. 

The above procedure resulted in a series of group 
intelligence test means for the two-way table of 
Binet and reading levels. If reading has no effect up- 
on performance of the group intelligence tests, no 
systematic variation should occur in the means of 
the group intelligence tests for the various reading 
levels within any Binet level. 

An evaluation of the means of the group intelli- 
gence tests was made in two ways. First, an analy- 
sis of variance of the homogeneity of means of the 
five reading levels within each Binet level was made. 
Then a three-dimensional histogram representing 
the mean values of the group intelligence tests was 
made showing simultaneously the five Binet and five 
reading levels. 

The second experiment, utilizing the same data 
as the first experiment, was made on the basis of 
reading retardation. The steps undertaken were: 

1. Computation of the extent of retardation in 
reading of each pupil by subtracting his reading age 
from his Binet mental age. 

2. Cutting the retardation distribution into four 
segments on the basis of the customary designation 
of disability cases: 

a. Retardation Group I - not retarded or reading 
in excess of mental age. 

b. Retardation Group II - one to thirteen months 
retarded. 

c. Retardation Group III - thirteen to twenty- 





five months retarded. 
d. Retardation Group IV - twenty-five months 
or more retarded. 

3. Computation of the proper values which would 
allow setting up of regression equations for predict- 
ing the group intelligence test scores for a given 
Binet score and retardation group. 

By using the same Binet mental age for all re- 
tardation groups, the above procedures permitted an 
evaluation of the change of the group intelligence test 
scores among the various retardation groups. 

The primary conclusion from the study is that 
reading ability does effect the validity of group intel- 
ligence tests which involve reading. 

It appears that the more reading involved in a 
test of intelligence, the more unfair the test is toa 
poor reader. 

On the basis of the results of this experiment there 
can be no doubt that many of the current testing pro- 
grams are underestimating the capabilities of the poor 
reader. Reading achievement is definitely entering 
into the measurement of intelligence. 

If teachers are to use present intelligence tests 
properly, they must realize that a low score on a 
group intelligence test which involves reading is not 
a true test if the child is a poor reader. The study 
shows that a lot test score on such a test as the Otis, 


coupled with low reading ability, does not mean nec- 
essarily that the child has low educability. 
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Estes’ statistical sampling model was used to 
make predictions about behavior in discrimination 
experiments in which instances of two response 
classes, Rj and RQ, are always reinforced in the 
presence of stimulus situations S; and Sp respec- 
tively, and only in the presence of these stimulus 
situations. 

The terms ‘stimulus element,” “stimulus popula- 
tion,” “overlap of stimulus populations,” and “sam- 
ple size” were defined in terms of experimental op- 
erations, and an experiment was run in which sample 
size and stimulus overlap were the independent var- 
iables. All combinations of three sample sizes and 
three amounts of overlap were used, to total of nine 
experimental treatments. 
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Results were tabulated in terms of the number of 
errors by each subject in blocks of 25 trials. 

The following conclusions were drawn: 

1. Analyses of variance showed that mean differ- 
ences among groups in total number of errors, mean 
differences in errors from trial-block to trial-block, 
and trials x groups interaction were sources of vari- 
ability significant at the .01 confidence level. How- 
ever, due to significant differences in within-groups 
variability the highly significant F's may be regarded 
merely as suggestive evidence of true mean differ- 
ences. 

2. Both stimulus overlap and sample size pro- 
duced statistically significant differences among the 
groups in mean number of errors in the final block 
of 25 trials. 

3. With groups arranged in increasing order of 
correct responses, within-groups variability first in- 
creases and then decreases. This is taken as evidence 
that except for the easiest and most difficult discrim- 
inations, subjects exposed to a particular discrimina- 
tion problem are not homogeneously affected by the 
procedure. Rather, if discriminations were ordered 
from the most difficult to the easiest, we would prob- 
ably find increasing numbers of subjects showing some 
evidence of discrimination, and increasing degree of 
discrimination for each subject. 

4. In the three groups which were shown all of 
S; or S2 on a given trial the curves for percent-cor- 
rect responses approached the same asymptote. This 
was not in agreement with the prediction that final 
level of correct responding is a decreasing function 
of overlap. 

5. This prediction and the prediction that rate of 
approach to final level is an increasing function of 
sample size were not tested in the remaining six 
groups because irregularities in these groups’ data 
made it impossible to determine whether the observed 
differences were in asymptote or in rate of approach 
to asymptote. 

6. Two corollary predictions were supported by 
the results. These predictions are: 

a. At any point in time, with overlap held con- 
stant, the observed percent of correct responses de- 
creases with decreasing sample size. 

b. At any point in time, with sample size held 
constant, the observed percent of correct responses 
decreases with increasing overlap. 

Substantiation of these corollaries is not neces- 
sarily substantiation of the original predictions. 

7. The statistical model would generate more ade- 
quate predictions in this class of discrimination ex- 
periments if some such device as the Bush and Mos- 
teller “discrimination operator,” or Wyckoff’s and 
Burke’s “observing response” were postulated to 
account for the decreasing effectiveness as response 
evokers, of the overlapping portions of stimulus sit- 
uations. Of these the observing response is preferred 
because it is behaviorally verifiable. 

8. Problems encountered in setting up the experi- 
mental analog were discussed. 
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The purpose of this investigation is to study the 
nature, degree, and meaning of those vocational in- 
terests which seem to be more directly related toa 
group of homosexual patients than to a “normal” or 
unselected group. In considering this relationship, 
an attempt was made to answer the following ques- 
tions: 

1. What are the interest patterns of homosexuals 
as compared to those of the control groups? 

2. How similar are the results obtained from the 
two objective measures of interest used — namely the 
Kuder Preference Record and the Strong Vocational 
Interest Blank? 

3. How do the “expressive” interests of homo- 
sexuals compare with those of the control groups? 

The significance of the problem and the need for 
further investigation in it lies in the following areas: 

1. Medical — it is intended that this study will 
contribute to the understanding of some of the dynamic 
personality factors in homosexuality since the voca- 
tional interests of homosexuals are considered as 
expressions on self-concept. 

2. Social — the rising incidence of homosexuality 
creates a need for as much knowledge as possible 
about the problem on the part of those engaged in the 
“social treatment” of the homosexual. 

3. Economic — vocational interest is important 
in achieving job satisfaction and adjustment. This can 
be applied to the homosexual also. 

4. Psychological — it is hoped that this study will 
stimulate further research designed to develop a 
theory of interest based on personality structure. 

Three equated groups of twenty subjects each 
were given the Kuder Preference Record and the 
Strong Vocational Interest Blank to complete. The 
experimental group consisted of homosexuals. Con- 
trol group I consisted of neuropsychiatric patients 
with no evidence of homosexuality. Control group I 
consisted of other than neuropsychiatric patients 
with no evidence of homosexuality. 

An estimate of the variance between groups and 
within groups was then made and the variance ratio 
(designated as F) was compared at the 5 and 1 per- 
cent levels of significance. Individual Fisher t tests 
were made whenever significant F scores were ob- 
tained. 


Results: 

When we examine the results of all three groups 
we find that in general they all express high interest 
in the cultural, aesthetic, or expressive fields. This 
is more sharply indicated on the Kuder than on the 
Strong. It is on the interest scales more representa- 
tive of “traditional male” interests where, although 
they are not as high for any of the groups as the 
scores on the cultural, aesthetic, or expressive scales, 
significant differences appear. Both the Kuder and 
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the Strong, in general, seem to measure the interests 
of the homosexuals studied in the same way. 

Though there is evidence substantiating the signif- 
icance of the statistics derived from this study, the 
possibility of the chance occurrence of such signifi- 
cant statistics has not been fully eliminated. This is 
due to the fact that globally the number of significant 
statistics is not large enough to do so, and also exist- 
ing statistical techniques do not provide an adequate 
test for determining the possibility of chance occur- 
rences with this few a number of significant results. 


Recommendations: 

The diagnosis of homosexuality is notoriously sub- 
jective and varies with the individual psychiatrist, 
hospital, or even geographical location. The study 
should be repeated using the same instruments in the 
Same way, but employing patients of other psychia- 
trists in different hospitals and geographical locations. 

Those interest scales for which significant statis- 
tics were obtained, have much in common. They may 
be divided into two groups: (1) Those characteristic 
of “traditional male” interests and (2) those repre- 
sentative of “traditional female” interests. A validat- 
ing study using the same homosexuals and/or others 
but employing only those eight interest scales for 
which significant statistics were obtained, should 
yield significant and meaningful results. 


Microfilm copy of complete manuscript of 119 
pages, $1.49. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-959, 


DARK ADAPTATION 
TO INTERMEDIATE LEVELS AND 
TO COMPLETE DARKNESS 


(Publication No. 5393) 


Robert George Hattwick, Ph.D. 
Florida State University, 1953 


An experiment was devised to study the dark 
adaptation process both to complete darkness and to 
intermediate levels of illuminance. The measure of 
sensitivity was the absolute threshold for adaptation 
to darkness and the difference threshold of the same 
stimulus for adaptation to intermediate levels. Data 
were obtained for the fovea, and for eight degrees 
temporally on the retina. Fixation and pupil size 
were restricted, monocular viewing was used, and 
recovery was from a five-minute light adapted state. 
Measures were taken over a fifteen minute period in 
the fovea and over a thirty minute period in the para- 
fovea. The ascending series of the method of limits 
was employed as the psychophysical method. A total 
of five subjects were tested, three in the fovea and 
two in the parafovea. All were free of fixual anom- 
alies. 

For foveal measurements, the subjects were first 
preadapted to a retinal illuminance of 3.83 log trolands, 
followed by a reduction to the following levels: 2.83, 
1.83, -0.17 log trolands, and darkness. A family of 


smooth curves was obtained, with a possible differ- 
ence in the nature of the curve to complete darkness, 
and no evidence of a duplex function in any of the 
curves. 

In the parafovea, pre-adaptation was to 2.59 
trolands, and the intermediate levels were 1.59, 
-0.41, -2.41 log trolands, as well as complete dark- 
ness. All curves were smooth, with no abrupt changes, 
and the low level curves revealed an obvious duplex 
shape. 

The absence of abrupt changes in the course of 
the adaptation curves as the terminal thresholds were 
approached was taken as evidence against Crawford’s 
opinion that dark adaptation to intermediate levels 
follows the course of the curve to complete darkness 
until the appropriate difference threshold is reached, 
when the curves are supposed to flatten abruptly. 
This matter was discussed in terms of present theory 
of dark adaptation. 
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A COMPARISON OF THE REACTIONS 
TO FRUSTRATION OF CHILDREN 
ACADEMICALLY ADVANCED WITH THOSE OF 
CHILDREN ACADEMICALLY RETARDED 


(Publication No. 5419) 


Elizabeth M. Junken, Ph.D. 
New York University, 1952 


The purpose in this investigation was to compare 
the reactions to frustration of children reported to 
be advanced academically with those of children re- 
ported to be academically retarded at the fifth and 
sixth grade level. The specific problem was to com- 
pare the degree and the direction of aggression. ex- 
pressed, extrapunitive: outward against the environ- 
ment; intropunitive: inward against the self; or im- 
punitive; attempting to evade the experience, by both 
groups. 

The two groups were equated as to chronological 
age, intelligence, and grade level. The Rosenzweig 
Picture- Frustration Study (P-F Study) and a Teachers’ 
Rating Sheet devised for this investigation, presenting 
situations comparable to those in the P-F Study, were 
used to measure the degree and direction of aggres- 
sion expressed. 

Using the t test and X” to establish the significance 
of differences between the academically successful 
and the retarded groups, the following conclusions 
were reached: 

When aggression in response to frustration was 
compared, without relation to the frustrator, no sig- 
nificant differences were found between the two groups, 
either in degree or direction. 

When the frustrator, peer or adult was considered, 
the superior group conformed to the expected response 
in reaction to peer frustration more closely than did 
the retarded group by a significant difference at the 
5% level of confidence, t- 1.93. 
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When the aggression expressed was further broken 
down into direction of aggression, there was signifi- 
cant difference in extrapunitiveness, the successful 
group exceeding the retarded group with a t of 2.31, 
significant at the 5% level, in reaction to peer frus- 
tration. 

The retarded group exceeded the superior group 
in their expression of impunitiveness, by a significant 
difference, yielding a t of 2.33, in response to adult 
frustration. 

When trend tendencies, or the reaction to the first 
half of the picture of the P-F Study were compared 
with the reactions to the last half, the retarded group 
exceeded the successful group by a significant differ- 
ence in evasiveness toward adults with a t of 3.20, 
significant at the 1% level. 

The successful group showed more trend tendency 
toward extrapunitiveness against adult frustration than 
the retarded group yielding a t of 2.41; significant at 
the 5% level of confidence. 

The results of the Teachers’ Rating Sheet showed 
that tedchers considered the retarded group the more 
outwardly aggressive by a significant difference at 
the 5% level; t-1.81. 

Both groups in this study showed more extrapuni- 
tiveness than the norm for this age level. They were 
identical in expression of self-blame and showed less 
than the norm. The retarded group showed more im- 
punitiveness than the norm and than the successful 
group. None of these differences were significant. 

Comparing the results of the two methods, teach- 
ers seemed to have observed expressions of aggres- 
sion by students which are different from the aggres- 
sion expressed by students in response to the P-F 
Study. The difference was significant in extrapuni- 
tiveness, X*-6.9. 

Conclusions drawn from this investigation indicate 
that children who are more free to express aggression 
against adult frustration also seem more able to a- 
chieve academically than those who use evasion in 
response to the same Situations. It is also indicated 
that the successful group handled their feelings of 
aggression with more social acceptance, since teach- 
ers rated them less extrapunitive than the retarded 
group, but they actually expressed more extrapuni- 
tiveness in their trend tendency on the P-F Study. 

Findings would imply that good human relation- 
ship between teacher and student develop trust and 
confidence which may psychologically free the student 
to achieve academically with more success than if 
impeded by fear of authority which leads to evasive- 
ness. 


Microfilm copy of complete manuscript of 88 
pages, $1.10. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number Mic A53-961. 


PERSONALITY TRAITS AND ACADEMIC 
STANDING OF PROBATIONARY ENGINEERING 
STUDENTS BEFORE AND AFTER 
COUNSELING: AN EVALUATION OF THE 
EFFECTIVENESS OF NON-DIREC TIVE 
COUNSELING BY MEANS OF 
THE RORSCHACH TEST 


(Publication No. 5421) 


William Kulick, Ph.D. 
New York University, 1953 


The Problem 

The problem was to study the differences between 
probationary engineering students and the whole class 
in terms of mental ability, academic achievement, 
reading ability, interest and personality. Changes in 
personality structure and grades of probationary 
engineering students, resulting from attendance in an 
engineering curriculum and from non-directive coun- 
seling, were investigated. 


The . Procedure 

The freshmen of Stevens Institute of Technology 
were tested during Orientation Week in 1949. At the 
mid-term of the first semester, the probationary 
students were compared to the whole class. 

The probationary students who volunteered to 
participate were randomly separated into the experi- 
mental and control groups and the Rorschach was ad- 
ministered. Initial test results of the two groups 
were compared. Both groups continued their courses 
while the experimental group was also counseled non- 
directively. 

Near the end of the academic year, both groups 
were re-tested and their test results and final grades 
were compared. The significance of the changes re- 
sulting from attendance in an engineering curriculum 
and from counseling were determined. 

Differences were evaluated as: one per cent level, 
highly significant; five per cent level, significant; and 
ten per cent level, tendency toward significance. 


Results and Conclusions 

The social adjustment section of the Minnesota 
Personality scale showed a highly significant differ- 
ence between the whole class and the probationers 
with the whole class mean indicating a better adjust- 
ment. 

The total mental ability and quantitative scores of 
the American Council on Education Psychological Ex- 
amination differentiated the whole class and the pro- 
bationers to a highly significant extent. The linguistic 
section was a significant differentiator. General men- 
tal ability and the capacity to grasp numerical con- 
cepts have highly significant influences while verbal 
capacity is a significant factor affecting academic 
progress. 

The total comprehension section of the Diagnostic 
Reading Test showed a highly significant difference 
while the differences between the vocabulary and 
paragraph comprehension sections were significant- 
ly different. Comprehension of reading matter is 
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highly significant, vocabulary and paragraph compre- 
hension are significant factors in academic progress. 

No significant differences were found on the in- 
terest scales of the Kuder Preference Record. The 
interests of the probationers and the whole class 
were concluded to be similar. 

Initial test comparison of the experimental and 
control groups with the Rorschach revealed a signifi- 
cant difference in the percentage of responses to 
major details. The control group was significantly 
more attentive to easily observed environmental char- 
acteristics. 

Re-test comparison of the two group results 
showed that the control group responded with a sig- 
nificantly greater percentage of major details. The 
experimental group produced a significantly greater 
percentage of whole responses. The control group 
became more concerned with the major aspects 
while the experimental group had a more general, 
total approach to their problems. 

The control group test to re-test comparison in- 
dicated a highly significant decrease in chromatic 
card response time and a significant decrease in the 
achromatic card response time. There was a signif- 
icant increase in the per cent of responses to major 
details and to number of chiaroscuro responses. 
Probationers become more hurried in behavior as a 
result of academic training. There is greater atten- 
tion to obvious aspects of and a more extratensive 
approach to their problems. 

The experimental group tended to increase the 
number of popular and non-human movement re- 
sponses. The thinking tended to be more consistent 
with the community and showed greater concern for 
inner creativity as a result of counseling. These 
trends contrast with control group changes which 
show greater concern for the obvious with greater 
extratension. These observed changes, in the experi- 
mental group, appear to be due to non-directive coun- 
seling. 

The changes in the experimental group were not 
sufficient to bring about a significant improvement in 
grades. 
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THE EFFECTS OF CONSCIOUS AND 
UNCONSCIOUS AWARENESS ON 
ARTIFICIALLY INDUCED ANXIETY 


(Publication No. 5427) 


Bertrand William Tanner, Ph.D. 
New York University, 1953 


The Problem 

This investigation was designed to study the ef- 
fects of conscious and unconscious awareness on an 
artificially induced anxiety. Attention was paid to the 
intensity of the primary anxiety and the extent of its 
generalization. 


The Population and Procedures 

The research group was composed of one hundred 
and eleven under-graduates, male, between the ages 
of eighteen and twenty-eight years, inclusive, who 
volunteered for the experiment. They were naive as 
to the details of the experiment and pledged them- 
selves to maintain secrecy. 

One hundred and seven of the above were exposed 
to a recorded list of stimulus words, to which they 
were to respond with the first word which came to 
mind. Repeated six times at random intervals through- 
out the list was the word “Sand,” which was always 


preceded by the word “Red.” The list also included 


words generically allied to “Sand” which were in turn 
always preceded by a color other than “Red.” The 
balance of the list was made up of innocuous words, 
those without direct relationship to the key words. 

Each subject was put at ease and a resting psycho- 
galvanic reflex was obtained. On the first presenta- 
tion of the words a one-second electric shock was ad- 
ministered at the right ankle approximately one sec- 
ond after the word “Sand.” The shock was of increas- 
ing strength over the shock series (32-35-38-38-38- 
38 volts). For each word in the list, the reaction time 
and the PGR readings were noted. 

After this unit each subject was asked if there was 
a pattern of shocking. Eighty-one were able to iden- 
tify the pattern and were considered to be conscious- 
ly aware of the cues, while twenty-six were unable to 
do so. 

In order to provide controls, every fourth subject 
in each group was presented with the same list a sec- 
ond time, prefaced by instructions which implied that 
it was a different list. Shocking and recording were 
done as before. 

For the experimental groups the same list was 
repeated with prefatory instructions as to its compo- 
sition and the sequence of shocks to follow. This pro- 
vided them with corroboration of their testimony and 
allowed the previously unconscious group to be aware 
of the pattern. Shocking and recording were done as 
before, 

In order to check all the subjects’ ingenuousness 
a spot check of each twentieth subject was made in 
which no shock was given. There were no anticipatory 
PGR rises, but rather a slight progressive reduction 
in tension throughout the list, implying by analogy that 
the others were ignorant of the details prior to their 
participation. 


Conclusions 

The reaction time data resulted in unsuitable 
scores due to heterogeneity of the variances and the 
smallness of the means involved. 

The psychogalvanic reaction time data revealed 
that anxiety occurring with the shock word was mani- 
fest in all groups and was of a larger magnitude in 
the unconscious subjects. The introduction of author- 


itative information reduced the intensity of this anx- 


iety for the previously unconscious subjects but 
failed to do so for those who had independently devel- 
oped conscious awareness. 

Secondary anxiety accrued to only the word imme- 
diately preceding the shock word and this solely with 
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the unconscious group. Inasmuch as this abated for 
both the experimental and control groups, the change 
could not be attributed to the experimental variables. 
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THE EFFECT OF ELECTROCONVULSIVE 
THERAPY ON THE VISUAL PERCEPTUAL 
REACTIONS OF SCHIZOPHRENIC PATIENTS 


(Publication No. 5428) 


Arthur Teicher, Ph.D. 
New York University, 1952 


This is a study of the perceptual behavior of four 
groups of patients, 12 pre shock patients, 12 minimum 
shock patients, 15 maximum shock patients, and 17 
post shock patients on a tachistoscopic test with emo- 
tional and non-emotional stimulus words. The prob- 
lem is to determine whether perceptual changes with 
regard to the emotional and non-emotional stimulus 
words take place during and after ECT. The hypoth- 
esis being examined is whether manifestations of 
greater control, more rapid motor responses, great- 
er objectivity in reaction, and less interference in 
expression of emotions occur after ECT. 

The subjects are all male, white, veterans of 
World War II and the Korean Conflict, between the 
ages of 20 and 45 who reside in or around New York 
City. All the subjects carry the diagnosis of schizo- 
phrenia by concurrence of psychiatric and psycho- 
logical examination. The pre shock group are pa- 
tients who have been accepted for ECT by a Medical 
Shock Board. The minimum shock group are patients 
who have received six or less treatments. The max- 
imum shock group are patients who have completed 
a course of ECT. The completion of the treatment 
course is determined by the number of treatments re- 
ceived and the treating psychiatrist’s judgment of 
Clinical improvement in the patient. The groups are 
differentiated from one another with regard to the 
experimental variable of ECT in the following way; 
the post shock group is finished with treatment and 
the pre shock group is about to start treatment; the 
minimum shock group has a mean of 3.08 treatments; 
and the maximum shock group has a mean of 23.06 
treatments; the maximum shock group is still receiv- 
ing treatment and the post shock group has completed 
treatment. Patients with complicating organic mani- 
festations were excluded from the study. All patients 
were from acute intensive treatment services as dis- 
tinguished from chronic treatment services. 

The groups are evaluated with respect to age, edu- 
cation, kinds of psychological therapy being adminis- 
tered concomitantly with ECT, and previous shock 
treatment. The mean ages are: pre shock — 31.66; 
minimum shock — 31.08; maximum shock — 30.53; 
post shock — 28.76. The means for the highest grade 
completed are: pre shock — 11.66; minimum shock — 
10.16; maximum shock — 12.21; post shock — 12.58. 


The differences among the means on each of these 
factors are statistically unreliable. No significant 
differences were indicated with regard to concomitant 
psychological therapies or with regard to previous 
ECT. 

With respect to perceptual functioning on a tachis- 
toscopic examination the pre shock, the minimum 
shock, the maximum shock, and the post shock group 
are more different than similar to each other on the 
variable measuring threshold and on the variable 
measuring level of activity. On the basis of differ- 
entiating responses between emotional and non-emo- 
tional stimulus words it can be considered that the 
post shock group responds to emotional stimuli by 
repression. None of the other groups shows that they 
use repression in responding to emotional stimuli. 
They use a different set of controls to maintain a tol- 
erable level of anxiety. The post shock group shows 
greater objectivity with respect to the stimulus as 
measured by behavioral variables than any of the 
other groups. There are also significant indications 
that less emotional interference or constriction oc- 
curred in the post shock group than in the other ex- 
perimental groups. 

There are characteristics which appear with suf- 
ficient frequency and organization in each group to 
differentiate it from the other groups. However, since 
these characteristics do not appear in the performance 
of each subject within a group, caution must be exer- 
cised in applying these characteristics as diagnostic 
devices in analysis of individual cases. The charac- 
teristics displayed by the pre shock group are gen- 
eralized inactivity, obscuring of distinctions in ex- 
ternal stimuli, and a severe interference in express- 
ing either emotions or ideas with emotional content. 
The characteristics displayed by the post shock group 
which differentiates them from the other groups are 
the use of systematized repression and suppression, 
loosening of inhibitory emotional restraints, and 
heightened controlled activity. 
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From the time that the disorder known today as 
schizophrenia has been identified, investigators have 
recognized impairment in social behavior as a prom- 
inent aspect of both the etiology and clinical mani- 
festations of the disorder. A diversity of conceptual 
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treatment of the observations in this regard suggested 
a need for concepts or principles which can facilitate 
further systematic exploration in the area of social 
behavior. Among the various methodological alterna- 
tives to which a clinical psychologist may resort, 
factor analysis, considered as a branch of statistical 
method, offers many advantages, particularly in the 
establishment of classificatory principles. Several 
factor analytic approaches are specifically applicable 
to the problems encountered in clinical psychology 
research. 

The present investigation concerned itself with the 
study of the empirical relationships among various 
specific items of personal and social behavior of 
schizophrenics elicited in a structured situation. It 
attempted to derive factors or concepts which would 
more parsimoniously describe this observed behav- 
ior, and to then provide a test of the descriptive use- 
fulness of the factors so derived. 

The test items were roughly scaled and later re- 
duced to dichotomous scoring categories for the com- 
putations of tetrachoric coefficients. The personality 
variables underlying the test performances were as- 
sumed to be essentially of normal distribution. The 
correlations were based on the test score distribu- 
tions of 100 hospitalized schizophrenic patients who 
were highly variable with regard to subtype classifi- 
cation, age, duration of illness, education, etc. The 
final matrix of the intercorrelations of 42 variables 
was subjected to a multiple-group centroid type of 
factor analysis. Preliminary factorization aided in 
the most meaningful placement by graphic rotation 
of the first two factors, which were of the greatest 
size and import. Six oblique factors were extracted 
which in some cases were highly related. They were 
named as follows: 

A General social orientation and capacity 

B Socio-motoric responsiveness 

C Restitutional curiosity 

D Nonchalance and lack of preoccupation 

E Reactive assertion and reproduction 

F Interpersonal confronting 

The residual correlations after the extration of 
these six factors failed to reveal any remaining group 
factors of significance. 

Computations of factor loadings for case history 
variables were made, as well as factor loading indi- 
ces for diagnostic categories. This aided not only in 
the general interpretation of factors, but also pro- 
vided a minor test of their usefulness. 

A group of 40 hospitalized non-schizophrenics was 
compared with the schizophrenic subtypes as to mean 
factor loading indices, and most differences were 
found to be significant. The schizophrenic subtypes 
also differed significantly in several important re- 
spects, particularly in general social capacity. 

Two second-order factors were extracted from the 
inter-correlation matrix of the six oblique factors. 
The first of these was based on the highly related 
triad composed of factors A, B, and E, and was inter- 
preted as a very general social ability which may be 
differentially impaired by schizophrenic reactions. 

The entire investigation was viewed as explora- 
tory and the relationships observed were regarded as 


tentative in their usefulness. The results of this in- 
vestigation, however, may open the way for future 
empirical investigations in this area, as well as as- 
sist in the conceptual thinking about schizophrenia. 
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AN INVESTIGATION OF THE RELATIONSHIP 
BETWEEN IDIOPATHIC EPILEPSY AND 
PERIPHERAL MOTOR ACTIVITY 
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Epilepsy has probably the longest history of any 
Single disease in all medical literature. Although 
great progress has been made in understanding and 
treating the disease, it remains an obscure and un- 
charted realm. The motor activity of epileptics has 
been particularly neglected. An intensive search of 
the literature failed to unearth any studies dealing 
specifically with this aspect of the problem, and in 
spite of the fact that convulsions are a motor dis- 
order. 

It has been the purpose of this study to make an 
exploratory investigation of the peripheral motor ac- 
tivity of idiopathic epileptic subjects. The approach 
to the problem is aimed at determining whether or 
not there exists a pattern of motor activity which is 
characteristic for a specifically delimited group of 
idiopathic epileptics. The primary hypothesis may 
be stated thus: Subjects clinically diagnosed as 
idiopathic epileptics will demonstrate characteristic 
dysrhythmic patterns of peripheral motor function- 
ing which differentiate them from non-epileptics. 

To test the hypothesis, a group of idiopathic epi- 
leptic subjects was selected for a comparison of motor 
performance with that of a group of non-epileptics. 

It was originally planned to match the two groups in 
all areas except the incidence of convulsions. Be- 
cause of fortuitous circumstances, the two groups 
were matched only in range of ages and in the vari- 
able of sex. The differences were almost ridiculous- 
ly obvious. The epileptic group was institutionalized, 
limited intellectually, and subject to the effects of 
seizures. The frequency of convulsions was increased 
by withdrawal of medication. The control group in- 
cluded only subjects of high intellectual level, mak- 
ing a good adjustment in an educational situation. 

With these extreme differences between the two groups, 
it would be natural to expect the performance of the 
epileptic subjects to be significantly poorer than that 
of the high level control group. 

Nevertheless, a battery of simple motor tests was 
administered to these two groups. The battery con- 
sisted of simple tapping tasks, rhythmic tapping, and 
hand-foot co-ordination tapping. Four of the Mira 
Myokinetic test items were also utilized. In addition, 
a writing task was used, calling for natural speed, 
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fastest and slowest speeds. These tasks were em- 
ployed in order to obtain performance data in the ma- 
jor areas of peripheral motor functioning. 

The expected inferiority of performance of the 
epileptic group did not materialize. Actually, the 
most impressive finding of the study is the great de- 
gree of similarity between the two groups. The idi- 
opathic epiliptics, obviously hampered by a great var- 
iety of handicaps, closely approximated the perform- 
ance of subjects who excelled them in intelligence 
and in general level of adjustment. 

The following inferences may be drawn from the 
study: 

1. The epileptic subject is capable of performing 
simple motor tasks. He possesses the apparatus for 
the basic motor functioning upon which more com- 
plex motor behavior depends. 

2. Simple rhythmic performance is achieved and 
maintained with ease, suggesting that learning in gen- 
eral, but in particular, learning of movement patterns 
may be greatly facilitated by establishing rhythmical 
methods of performing. 

3. The tendency of the epileptic subject is toward 
large movement, suggesting that beginning training 
of persons with convulsive disorders should be di- 
rected toward expansive gestures which involve little 
differentiation of body parts. 

4. Epileptic subjects did poorly on tasks involv- 
ing complex co-ordination of hands and feet, and in 
the writing tasks. These areas of function depend to 
a much greater extent upon education and good intel- 
lectual ability. 

Through motor training, an idiopathic epileptic 
subject may be helped to gain a new confidence in 
and a control over a body which suddenly and vio- 
lently goes out of control. An improved self-concept 
Should follow: 
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THE FATHER'S PERCEPTION 
OF HIS FIRST CHILD 
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Erika Chance, Ph.D. 
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In this investigation two groups of subjects were 
used which had been matched for socio-economic 
status, number, age, and sex of their children. The 
first group had been separated from their first- 
borns during World War II and were assumed to have 
undergone a period of adjustment difficulties result- 
ing in intrapsychic stress and conflict at their return 
from the war to a changed family constellation. The 
second group consisted of fathers who had not been 
separated from their families since the birth of the 
first-born child. 

The thirty-eight fathers who served as subjects 
in this investigation (nineteen in each group) under- 


went a series of non-directive interviews which were 
electrically recorded. The analysis of the interview 
material sought to test a number of hypotheses de- 
rived from analytic theory and recent studies of per- 
ception about the relation between the father’s self- 
perception and his perception of his first child. The 
first goal of the study was the establishment of dif- 
ferences in self-perception and child-perception be- 
tween war-separated and nonseparated fathers. 

Such differences were established for self-per- 
ception which was found to be ambivalent over a wider 
range of categories and more rejective of the traits 
attributed to the self in the case of war-separated 
fathers. 

In the perception of the first child the war-sepa- 
rated fathers tended to reject their first-born child- 
ren more. They also exhibited phobic projection to 
a greater extent than non-separated fathers. The 
two groups did not differ on a measure of trait cor- 
respondence between self- and child-perception. 

An analysis of the use of the twenty categories em- 
ployed for the classification of the material revealed 
differences between war-separated and nonseparated 
cases in the content of perception. The war-separated 
fathers have less clearly structured self-perception 
and tend to see themselves as predominantly passive. 
The first child is also perceived as predominantly 
passive. The patterns of self- and child-perception 
for the war-separated group thus reveal a similarity 
in content which would be expected to lead to intra- 
psychic conflict and to the kind of perceptual defense 
patterns which the group has been shown to display. 

The nonseparated group of fathers’ self-percep- 
tions were found to be more structured and in better 
accord with the role-demands of the culture in that 
they saw themselves as predominantly positive and 
active. The first child was seen in the complemen- 
tary positive passive role. 

In relating these findings to the theoretical formu- 
lation of the problem it is suggested that the pattern 
shown by war-separated cases is akin to those postu- 
lates of analytic theory concerning mother-child 
relationships in which the mother is described as 
perceiving the child in terms of attributes which she 
is unable to accept in herself. The non-separated 
group’s perceptual pattern, on the other hand, cor- 
responds to a greater extent to popular postulates 
which hold that the father tends to perceive in the 
child characteristics of which he approves in himself 
and which enhance his sense of continuity. 

In the course of this investigation techniques were 
developed for the representation of perceptual pat- 
terns in quantitative terms. It was demonstrated 
that the criteria of intrapsychia stress and conflict 
used here tended to be associated, and that these in 
turn were related to the negative perception of the 
first child. 
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TEACHER - PUPIL 
PERSONALITY RELATIONSHIPS 


(Publication No. 5413) 


Ronald Eugene Crawford, Ph.D. 
New York University, 1953 


The problem is to determine the relationship be- 
tween the personality of the elementary school teach- 
er and changes which occur in the personalities of 
his pupils during the school year. Pupils in the 
classes of well-adjusted teachers were compared 
with pupils in the classes of poorly-adjusted teachers. 

The populations were made up of fifty-five fourth, 
fifth, and sixth grade teachers and one hundred and 
forty-nine pupils in these grades. Six teachers, fin- 
ally selected, and all of the pupils were in the public 
schools of Putnam County, New York. The teachers 
were given the Minnesota Multiphasic Personality 
Inventory. By an arbitrary system, the teachers 
were ranked on the basis of the total score and also 
separately ranked on the basis of the Pt and Sc scales 
of the inventory. A third rank order list was made 
on the basis of the results of a Teacher Rating Scale 
devised by the investigator and completed by the 
principals and grade supervisors. A combination of 
these three lists produced a fourth ranking from 
which six teachers were selected as subjects. A 
well-adjusted and a poorly-adjusted fourth, fifth, and 
sixth grade teachers were Selected. 

The pupils were given the Rogers Test of Person- 
ality Adjustment and the Telling What I Do Test at 
the beginning and again at the end of the school year. 
During the year the Otis Quick-Scoring Mental Abil- 
ity Test and the Sims Socio-Economic Score Card 
were also administered to the pupils. The six teach- 
ers also took the Purdue Teachers Examination dur- 
ing the year. Near the close of the year, question- 
naires concerning home conditions during the year, 
were sent to all of the parents of these pupils. A 
Similar questionnaire was given to the pupils whose 
parents did not respond. 

Pupils were matched with respect to grade, age, 
sex, intelligence, and socio-economic status. 

When scores on the Purdue Teachers Examina- 
tion were examined, it was found that the well-adjusted 
teachers scored better in every respect. 

It was found that every group in the classes of the 
well-adjusted teachers showed better personality ad- 
justment at the end of the school year and conversely, 
every group in the classes of the poorly-adjusted 
teachers, except one of the six groups, showed poor- 
er personality adjustment at the end of the year. 

When the sexes in each grade were combined, all 
grades, except the fourth of the poorly-adjusted teach- 
er, manifested significant differences in personality 
adjustment in the direction of the teacher’s adjust- 
ment. It was found that all of the various comparable 
groups showed insignificant differences between their 
fall scores but highly significant differences between 
their spring scores. 

All of the above-median pupils in the classes of 
the well-adjusted teachers, except the fifth grade 
pupils, manifested significant personality changes 


for the better. All of the below median pupils mani- 
fested either significant or nearly significant person- 
ality changes in the direction of the teachers’ person- 
ality adjustment. 

The results of the Telling What I Do Test, (be- 
havior), showed significant differences between the 
fall and spring scores of the pupils in the classes of 
the poorly-adjusted fourth and sixth grade teachers. 

It was concluded that significant changes did occur 
in the personality adjustment of pupils, in the direc- 
tion of the teacher’s personality adjustment. All pu- 
pils, regardless of intelligence, improved in person- 
ality adjustment while in the classes of well-adjusted 
teachers. Pupils of lower intelligence showed poorer 
personality adjustment than pupils of higher intelli- 
gence, in the classes of poorly-adjusted teachers. 
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AN INVESTIGATION OF THE 
INTERNAL CONSISTENCY AND VALIDITY 
OF THE HOSPITAL ADJUSTMENT SCALE 


(Publication No. 5379) 
Charles Edwin Dutton, Ph.D. 
Stanford University, 1953 


This research is concerned with a method for ob- 
taining adequate information on the behavior of patients 


in mental hospitals. Such behavior is of importance 


because from it inferences can be made as to how 
well patients are adjusting to the hospital situation, 
whether they are responding to treatment, and, basic- 
ally, whether they should be considered for discharge. 
In most hospitals the problems involved in obtaining 
such information are great because direct observa- 
tion of the patients is quite time consuming. However, 
One group of personnel, the psychiatric aides, is in 
constant contact with the patients, and it was felt that 
the aides might be utilized as a source of behavioral 
information about patients. 

To this end James T. Ferguson, Edgerton Ballachey 
and Paul McReynolds have developed the Hospital Ad- 
justment Scale. This Scale is conceived of as an in- 
strument designed for obtaining a measure of patient 
adjustment to the hospital. Its primary purpose is to 
aid hospital authorities in making judgment of the 
readiness of the patient for discharge. To make sure 
that there would be no question about the aides’ under- 
standing of the items on the Scale the authors first 
obtained several hundred statements from aides de- 
scribing patient behavior. From these statements 
the Scale was developed. 

The present study is essentially a check on the 
internal consistency and possible validity of the in- 
strument. 

Internal Consistency: From the original 500 or so 
statements the author has reduced the Scale to 160 
items. This form was used for the internal consist- 
ency study. Scales were filled ovt by the aides on 








990 ! PSYCHOLOGY 





224 mental hospital patients. The total scores were 
based on a distribution and then divided into two 
groups consisting of the top and bottom halves of the 
distribution. Each of the 160 items was then tested 
to determine how well they discriminated between 
the two grouns. The test used was Chi square and 
the level of significance adopted was 2%. 

Of the 160 items 121 discriminated significantly 
between the two groups. Of these items 90 have been 
retained in the present form of the Scale. 

The same procedure was used for testing items in 
relation to their particular sub-score. However, only 
items which were consistent with both the sub-score 
and the total scores were retained. 

The correlation between the three sub-scores and 
the sub-scores and the total score was also investi- 
gated. The results of this indicate that the sub-scores 
all appear to be measuring much the same thing, and, 
further, they correlate well enough with the total 
score so that the authors are justified in using a glob- 
al score to represent level of adjustment. 

Validity: Two validity studies were made using 
the 90 item form of the Scale. The first was carried 
out on one ward of a mental hospital. Two groups of 
25 male patients each were selected independently of 
the Scale. One group was judged to be responding to 
the hospital treatment program while the other was 
judged as not responding. The Scales were filled out 
on the members of the two groups and distribution of 
scores made and t ratios calculated. The Scale did 
discriminate significantly between the two groups. 

In the second validity study Scales were filled out 
on 99 male and female patients in another mental 
hospital. Of these patients 48 were regarded as mov- 
ing in the direction of discharge, while 51 were either 
extremely disturbed or long term hospital residents. 
Again distribution of the scores were made and this 
time critical ratios between them were calculated. 
The Scale discriminated significantly between the two 
groups. 

Possible uses of the Scale were suggested and the 
development of an analogous scale for use in school 
situations was considered. 
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AN INVESTIGATION OF THE 
EFFECTIVENESS OF GROUP THERAPY 
FOR THE REMEDIATION 
OF READING DISABILITIES 


(Publication No. 5416) 


Bernard Fisher, Ph.D. 
New York University, 1953 


Problem: 

The purpose of this investigation is to study the 
effects of group psychotherapy on children who have 
reading disabilities in order to determine the extent 
to which the group psychotherapy affects the correc- 
tion of the reading disability. 


Subjects: 

The subjects were thirty boys of The Children’s 
Village whose chronological ages ranged from 10-1 
to 14-3 and whose I.Q.’s ranged between 71 and 108. 
Their achievement in reading was at least thirty- 
five months below expectancy for their chronological 
age and grade placement. The subjects were divided 
into three groups on the basis of matched samples so 
that they were equated for chronological age, intelli- 
gence and extent of reading retardation. 


Methods and Procedures: 

The subjects were divided into three equated 
groups consisting of ten boys in each group. One 
group received a program of remedial reading and | 
participated in a program of group psychotherapy. A 
second group received a program of remedial read- 
ing and did not participate in a program of group 
psychotherapy. A third group received a program of 
group psychotherapy and did not participate in any 
remedial reading program. The therapeutic method 
was consistent for the two groups which participated 
in group psychotherapy. The remedial reading meth- 
od was consistent for the two groups which partici- 
pated in remedial reading. The remedial reading and 
group psychotherapy programs ran concurrently for 
a period of seven months. 

In order to evaluate the changes which took place, 
a battery of tests was empioyed with the three groups 
hefore and after the experimental period. The tests 
were; (1) Wechsler Intelligence Scale for Children; 
(2) Gates Advanced Primary Reading Tests; (3) 
Rorschach; (4) Figure-Drawing; (5) Reading Atti- 
tudes; (6) Social Worker’s Ratings of Emotional Im- 
provement. 

The before and after test results of the investiga- 
tion indicate the following conclusions: 

1. Group psychotherapy resulted in improved 
reading ability and those groups which received group 
psychotherapy showed a greater tendency toward im- 
provement, although not statistically significant, than 
did the non-therapy group. 

(a) Reading improvement, as measured by the 
Gates Reading Tests, was superior in the groups 
which received group psychotherapy. 

(b) The group which did not participate in group 
psychotherapy reduced its reading retardation but 
did so at a slower pace than did the groups which 
received therapy. 

(c) Group psychotherapy therefore, accelerated 
reading improvement in the retarded readers. 

2. Positive personality changes take place in 
connection with the correction of reading disabilities. 

(a) The groups which participated in group psycho- 
therapy showed the greatest gains in emotional ad- 
justment and the greatest gains in reading. 

(b) There was a positive correlation between 
reading improvement and gain in emotional adjust- 
ment for the thirty boys in this study based upon the 
Rorschach and Figure-Drawing findings, significant 
at the .001 level of confidence. 

(c) Positive personality changes therefore, take 
place in connection with the improvement of reading. 

3. The greatest positive personality changes and 
the greatest improvement in reading took place in 
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the group which received group psychotherapy with 
no remedial reading instruction. 

(a) The group which received group psychotherapy 
without remedial instruction showed a reduction in 
reading retardation which was more than twice as 
great as the other two groups. 

(b) The group which received group psychotherapy 
alone was the group which showed the greatest gain 
in all areas examined, significant at the .001 level. 
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APPLICATIONS OF A SCALE OF 
DEPENDENCY TO CONCEPTS OF SELF, 
IDEAL-SELF, MOTHER, AND FATHER 


(Publication No. 5294) 


Wilbert Evans Fordyce, Ph.D. 
University of Washington, 1953 


Supervisor: Charles R. Strother 


1. The primary purpose of this study was to con- 
struct a scale purporting to measure dependency- 
independency. This part of the study was done jointly 
with A. V. Lamphere, who used the scale in the study 
of other variables. A series of 307 items was sub- 
mitted to seven clinical psychologists for classifica- 
tion as to “dependency-independency” and “behavior- 
feelings.” Judges were not given definitions of “de- 
pendency-independency.” A high level of consensus 
among judges was indicated by the agreement of at 
least five of the seven judges on 225 items. These 
225 items were then rated for “social desirability” 
by 68 college students. A high positive relationship 
was found between “social desirability” and “inde- 
pendence.” The evidence is that without controlling 
this variable the results would have been seriously 
distorted. It was concluded that control of “social 
desirability” is mandatory in any study involving 
verbal report data where social consequences of re- 
Sponses are known to the subjects. The scale was 
balanced for each of the “dependency-independency,” 
“behavior-feeling” and “social desirability” variables. 
Test - retest reliabilities were high for “dependency” 
and “social desirability” scores but low for “behavior” 
scores. 

2. This scale was applied to descriptions of self con- 
cept, of ideal-self, and to retrospective descriptions 
of mother and father by male psychiatric patients. 
The data obtained indicated these were independent 
descriptions. The design of the scale permitted the 
testing of certain hypotheses with respect to these 
four figures. 

3. The first hypothesis was that “dependent” persons, 
as defined by their descriptions of themselves (self 
concept) on this scale, will differ from “independent” 
persons in the way they describe their ideal-selves. 
No differences were found on any of the six scores 
by which the descriptions could be evaluated. 

4, The second hypothesis was that “dependent” per- 
sons will differ from “independent” persons in the 


amount of discrepancy between self concept and ideal- 
self descriptions. Self-ideal correlations were low 
for both groups, probably reflecting the dissatisfac- 
tions psychiatric patients have with their present 
states. The two groups did not differ in the amount 

of discrepancy, leading to rejection of this hypothe- 
sis. “Dependents,” in moving from Self to ideal- 

self, decrease “dependent-feelings” and increase 

“independent-behavior.” “Independents” decrease 
“independent-feelings” and increase “dependent- 
behavior.” 

5. The third hypothesis was that “dependent” persons 
will differ from “independent” persons in the way 
they describe their mothers. There were no reliable 
differences between the groups. “Dependents” de- 
scribed their mothers as slightly independent and 
“independents” described their mothers as somewhat 
dependent. 

6. The fourth hypothesis was that “dependent” per- 
sons will differ from “independent” persons in the 
way they describe their fathers. Significant differ- 
ences were found between the groups on the interac- 
tion between “dependency” and “social desirability,” 
confirming the hypothesis. The differences were 
found to be primarily in “independent-desirable” 
items, which were highly characteristic of fathers of 
“independents” and only slightly characteristic of 
fathers of “dependents.” 

7. The final hypothesis was that the two groups 
would differ in the degree of correspondence between 
self and mother and/or self and father descriptions. 
No reliable correspondence between self and mother 
was found for either group. It was concluded that 
neither group tends to identify with mothers. No re- 
liable correspondence between self and father was 
found for “dependents.” However, for the “independ- 
ents” a statistically significant correspondence was 
found. This self-father correspondence was also 
significantly greater for “independents” than for 
“dependents,” confirming the hypothesis. It was con- 
cluded that “dependents” do not tend to identify with 
their fathers, while “independents” do. 

8. “Dependents’” mother and father descriptions did 
not correspond with social stereotypes for mother 
and father roles and no identification occurred. For 
“independents,” with mother and father descriptions 
corresponding to social stereotypes, identification 
with father did occur. It was concluded, therefore, 
that identification may involve two factors, a posi- 
tive parent-child relationship and a conformity of 
the model with social stereotypes. 
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A STUDY OF THE CHANGES IN 
PERSONALITY STRUCTURE IN DEPRESSION 
BY MEANS OF PSYCHOLOGICAL TESTS 


(Publication No. 5420) 


William D. Katz, Ph.D. 
New York University, 1953 


The Problem 

The purpose of this investigation was, by an appli- 
cation of psychological techniques in a hospital set- 
ting, to determine and evaluate the differences in 
personality structure of patients in an acute depres- 
Sive state and the same patients in remission. 

This investigation was also an attempt to validate 
the psychoanalytic theory that psychotic depressives 
function at an oral level of psychological activity. 


Methods and Procedures 

The subjects of this study consisted of twenty 
acutely ill psychotic depressives, who were hospital- 
ized adult patients, institutionalized at Hillside Hos- 
pital, Glen Oaks, Long Island. The diagnosis of psy- 
chotic depression, in this study, included only those 
patients classified as Manic Depressive Psychosis, 
Depressed Type, and Involutional Psychosis, Melan- 
cholia Type, by unanimous psychiatric agreement. 

The psychological test battery was selected be- 
cause it permitted a global approach to personality 
in terms of structure and dynamics. The tests em- 
ployed were the Rorschach, Sentence Completion 
Test, Figure Drawing Test, Association Test (to the 
Figure Drawing), and the Wechsler-Bellevue (Forms 
I and II). 

All of the psychological tests were administered 
twice to each patient, once in the acute depressive 
state and again when in clinical remission. The test 
battery was scored, tabulated, analyzed and inter- 
preted by the investigator. 

In addition, a Judgment Rating Scale was devised 
for the purpose of determining the psychosexual de- 
velopment of each subject and the psychosexual level 
at time of illness. This scale was independently 
rated by the chief psychiatrist at the hospital, the 
chief psychologist and the researcher, in terms of 
oral, anal and phallic levels. 


Results 

The structure and dynamics of the personality of 
psychotic depressed patients and the same patients 
in remission were compared and the analysis showed 
that acutely depressed psychotic patients revealed a 
deficit in visual motor functioning and drive, as well 
as in the productive phantasy life. Controls over 
both ideation and emotionality were cruder and more 
impulsive, with a strong turning inward of the aggres- 
sion. Dynamics were related to oral pre-occupation, 
parental aggression was inhibited, frustration toler- 
ance low, and with extremely poor sexual activity. 

In remission, these patients presented better in- 
tellectual and phantasy activity. Details of everyday 
life became more important, control over phantasy 
and emotionality was strengthened, and there ap- 
peared to be a qualitative increase in sensitivity. 


The personality structure was more dilated. Social 
adjustment was better because of a superficial abil- 
ity by these patients to handle many of the same 
problems which had previously appeared overwhelm- 
ing. 

The Judgment Ratings appeared to be extremely 
consistent. There was agreement that the very large 
majority of depressives represented functioning at 
Oral levels at the time of illness. The tendency of 
the pre-morbid personality of the psychotic depres- 
sive appeared to be Anal. 


Conclusions 

This study demonstrated that it was possible to 
obtain full and adequate test records from patients 
who were in the depths of a psychotic depression, if 
due care was taken to establish rapport. 

A picture of the psychotically depressed patient 
emerged which can be characterized as a person of 
intense constriction, marked inhibition of ideational 
and controlled emotional expression, and retarded 
intellectual functioning. Dynamically, primitive super- 
ego controls were operating, shame and fear were 
emphasized, interpersonal relations greatly diminished, 
and aggression turned inward with an inability to han- 
dle it. 

These patients in remission showed markedly in- 
creased energy and drive, with the lifting of intellec- 
tual retardation. They demonstrated a markedly in- 
creased ability to handle their dynamic problems 
without really being able to resolve them. 

In terms of Abraham’s psychoanalytic theories, 
the evidence, as gathered in this study, related to 
psychotically depressed hospitalized patients, sup- 
ports the inference that psychotic depressives func- 
tion at oral levels of psychological activity. 
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PERSONALITY DEVELOPMENT IN THE 
MIDDLE CHILDHOOD YEARS, 
A TEN-YEAR LONGITUDINAL STUDY OF 
30 PUBLIC SCHOOL CHILDREN 
BY MEANS OF RORSCHACH TESTS 
AND SOCIAL HISTORIES 


(Publication No. 5424) 


Alma A. Paulsen, Ph.D. 
New York University, 1953 


In this investigation a group of thirty public 
school children have been studied over a period of 
ten years. Revised Stanford-Binet Intelligence tests 
were administered at age six and Rorschach Tests 
were given at two-year intervals from six through 
twelve years. School record card data were gathered 
during the elementary years, and when the children 
were sixteen to seventeen years old, collateral ma- 
terial was assembled for twenty-one of them. This 
included parent interviews, by a social worker, for 
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sixteen of the group. The children’s adjustment was 
independently assayed at this time by the social work- 
er in order to check the validity of predictions based 
on the earlier Rorschach analyses. 

Three main lines of inquiry were followed. First, 
normative data were gathered and the group develop- 
mental trends were analyzed. Secondly, the individual 
records were studied longitudinally to determine 
whether the patterns of change established for the 
group as a whole held for the growth changes in indi- 
viduals and to investigate the significance of devia- 
tions. In the third part of the study the Rorschach 
summaries and ratings for adjustment were com- 
pared with the social history data and the social work- 
er’s adjustment ratings. 

Analysis of the Rorschach scores in relation to 
age-progression revealed that changes in the mean 
scores were generally in the expected directions and 
consonant with Rorschach theory. While intellectual 
changes were most pronounced in the 6 to 8-year in- 
terval, definite Rorschach changes occurred between 
8 and 10 years, most noticeably in the components 
associated with emotional development. 

In regard to the experience type, no child main- 
tained a consistent introversive or extratensive bal- 
ance throughout. 

Longitudinal analysis of the records of the indi- 
viduals revealed that: 

1. The expected developmental sequences in the 
major Rorschach variables were followed by at least 
half of the group scoring in these variables. 

2. Divergent patterns were usually associated 
with traumatic backgrounds. 

3. The individuality of the children was discern- 
ible in spite of age changes. 

4. No child in the group failed to show positive 
achievement in terms of personality development. 

Comparison between the social histories at ado- 
lescence and the earlier Rorschach tests yielded the 
following: 

1. A general parallel was found between the de- 
gree of disturbance seen in the Rorschachs and that 
inferred from the history material. 

2. Clinical evaluation of the Rorschachs coincided 
with the social worker’s estimate of adjustment in 
thirteen of the twenty-one cases, with wide disagree- 
ment in only one. 

3. The predictive validity of the Rorschachs at 
age 6 proved sufficiently high to suggest that the test 
might be used as a screening device for spotting 
children in need of guidance services. 

The following general conclusions have been 
drawn: 

1. Children show more or less regular and con- 
sistent growth from age six through twelve in: capac- 
ity for discriminative thinking, respect for reality, 
assimilation of the culture, development of inner life, 
emotional control and relatedness. 

2. The child’s personality possesses basic con- 
tinuity and uniqueness which manifests itself despite 
developmental changes. 

3. Personality development in the middle years 
of childhood is a uniquely organized, complex, and 
dynamic process which tends to proceed in resilient 
fashion despite environmental hazards. 


Microfilm copy of complete manuscript of 175 
pages, $2.19. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number Mic A53-973. 


PSYCHOSEXUAL IDENTIFICATION AND 
CONCEPTION OF SEXUAL ROLE 
IN PARANOID SCHIZOPHRENIA 


(Publication No. 5430) 


Abraham M. Zeichner, Ph.D. 
New York University, 1953 


The problem of this investigation was to compare 
a group of fifteen paranoid schizophrenics with a 
group of fifteen non-paranoid schizophrenics and 
fifteen normals with respect to psychosexual identi- 
fication and concept of the masculine and feminine 
roles. The groups were equated for age and educa- 
tion. It was hypothesized that: 

1. The paranoid group will show more confusion 
with regard to psychosexual identification, and will 
tend to identify more with the female figure, than 
will the normal group. 

2. The paranoid group will differ from the normal 
group with respect to concept of the masculine and 
femine roles. 

3. Whereas both schizophrenic groups may ex- 
hibit confusion with regard to psychosexual identifi- 
cation, the paranoid group will show greater tendencies 
toward feminine identification than the non-paranoid 
group. | 

4. The paranoid group will not differ significant- 
ly from the non-paranoid group with respect to con- 
cept of the masculine and feminine roles. 

The related literature was surveyed and the var- 
ious expositions of the etiology of schizophrenia were 
examined. There is considerable disagreement con- 
cerning the hypothesis that the paranoid syndromes 
are related etiologically to homosexual tensions and 
conflicts. Many exponents of psychoanalysis equate 
paranoia with distorted homosexuality. This view 
has been criticized by many psychiatrists as being 
too restricted. Broader categories of behavior, in- 
volving self-esteem and flexibility of role, have been 
cited as causal factors in paranoia. 

In order to test the proposed hypotheses, a bat- 
tery of tests consisting of the Rorschach Test, the 
Thematic Apperception Test, and a Test of Trait 
Identification was administered to each subject. The 
Rorschach protocols were analyzed in terms of con- 
tent dealing with masculine and feminine percepts, 
sexual areas, and human movement responses in- 
volving passive, active, aggressive, homosexual, and 
heterosexual movement. The Thematic Apperception 
Test data were analyzed in terms of designation of 
sex of figures, sexual attitudes and interests, depend- 
ence, independence, conflict over dependence-inde- 
pendence, hostility, aggression, ambivalence, passiv- 
ity, dominance, and inadequancy, aggression, autoe- 
roticism and narcissism in males and females. The 
Test of Trait Identification results were analyzed in 
terms of designation of trait names as masculine or 
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feminine, and in terms of attribution or denial of 
these trait names with respect to self. 

The evidence indicates that the paranoid group 
tends to display greater confusion in psychosexual 
identification than the normal group, and that the di- 
rection of identification of the paranoid group is sig- 
nificantly more feminine. Although the paranoid 
sroup differed significantly from the normal group 
with respect to concept of masculine role, the two 
groups did not differ significantly with respect to con- 
cept of the feminine role. The paranoid group showed 
greater tendencies toward feminine identification than 
the non-paranoid group, but both groups differed sig- 
nificantly from the normal group in this respect. The 
paranoid group was not differentiated significantly 
from the non-paranoid group with respect to concept 
of sexual role, whereas both the schizophrenic groups 
differed significantly from the normal group in this 
respect. It is noteworthy that though the normal 
group was differentiated significantly from the schizo- 
phrenic groups, the normal subjects displayed all of 
the variables, to some extent at least, that the schizo- 
phrenic subjects did. 

The need for future research, to clarify the under- 
standing of the defense mechanisms in terms of de- 
velopment as well as in light of psychopathology, was 
indicated. A bibliography of the sources for the re- 
lated literature and the scored, raw data, witha 
breakdown for each subject, are appended. 
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PSYCHOLOGY: EXPERIMENTAL 
OPERANT BEHAVIOR OF WHITE RATS IN 
RELATION TO THE CONCENTRATION OF A 
NON-NUTRITIVE SWEET SUBSTANCE 
USED AS REINFORCEMENT 


(Publication No. 5311) 


John T. Cockrell, Ph.D. 
Indiana University, 1953 


The conventional methods of varying the quantity 
of the reinforcing agent, e.g. varying weights, sizes, 
or numbers of food particles, presenting food for 
various lengths of time, involve the stimultaneous 
variation of a multitude of factors. Several of these 
variables may be listed as follows: (1) the amount of 
nutritive material available for assimilation, (2) the 
amount of consummatory activity required, and (3) 
the stimulation derived from the food prior to in- 
gestion. 

In the present study an attempt was made to re- 
strict more narrowly the number of variables in the 
situation by using as the reinforcing agent different 
concentrations of saccharine in solution. A bar- 
pressing apparatus (Skinner box) was used and each 


reinforcement consisted of a small droplet of saccha- 
rine solution. Since the volume of each droplet of 
solution was constant regardless of the concentration 
we can assume that the consummatory activity was 
the same for all concentrations. We can also assume 
that the stimulation (visual, olfactory, tactile) prior 
to ingestion was the same for all concentrations. 
Finally, it has been demonstrated that saccharine 
solution passes through the mammalian body chem- 
ically unchanged, and, therefore the nutritive vari- 
able was effectively held constant for all concentra- 
tions. The one variable which was present involved 
the intensity of stimulation at the taste receptors. 

In general, the present study was designed to ob- 
tain functional relationships between this one stimu- 
lus variable and several related measures of operant 
behavior. Specifically, it was designed to determine 
the effect of different saccharine concentrations up- 
on the rate of bar-pressing during conditioning, ex- 
tinction, and periodic reinforcement in the bar-press- 
ing situation, and upon the amount of drinking in the 
free-ingestion situation. Two main experiments were 
run, each consisting of several procedures. In the 
first experiment the procedure was to allow all ani- 
mals to remain in the Skinner boxes for the same 
amount of time during conditioning with measures 
being taken of the rate of responding after various 
periods of time. In the second experiment all of the 
animals were given the same number of reinforce- 
ments during conditioning in order that rates of re- 
sponding during extinction and periodic reinforcement 
might be compared. 

In general, the results were similar to the results 
found in other studies in which the amount of reinforce- 
ment was varied. During extinction and periodic re- 
inforcement the rate of responding was an approxi- 
mately linear increasing function of log concentration. 
During conditioning (continuous reinforcement) and 
the free-ingestion procedure the rate of responding 
reached a maximum point at one of the middle con- 
centrations and then decreased progressively for all 
higher concentrations. No attempt was made to ex- 
plain the non-monotonic form of these latter curves 
except to point out the inadequacy of appealing to the 
term “satiation.” 

In this study the only stimulus variable which 
changed was the intensity of stimulation at the taste 
receptors; thus we must expect to find some refer- 
ence to this variable in any explanation of the differ- 
ential reinforcing effects of different concentrations 
of saccharine in solution. 
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AN EXPERIMENTAL INVESTIGATION OF 
THIAMINE SELECTION BY 
NORMAL AND DEPRIVED RATS 


(Publication No. 5293) 


Jay David Cohen, Ph.D. 
University of Washington, 1953 


The purpose of this investigation was to study the 
ability of thiamine deprived and normal rats to select 
vitamin Bi. The subjects were 134 Wistar-strain 
rats, of which 72 were thiamine deprived and 62 nor- 
mal. A series of six experiments was performed, in 
which preference for thiamine was measured in sin- 
gle and double tube test situations. 

In Experiment I a restricted water regimen was 
imposed, the subjects having access to tap water for 
one hour in the morning and again for 15 minutes, 
five hours later. The reaction to Bi was determined 
once avitaminosis had been produced in the subjects, 
by substituting a .015% thiamine solution for water 
during a 15 minute test period. Both amounts and 
rate of drinking were recorded. 


While the same regimen was adhered to in Exper- 
iment II, preference was measured in a two tube sit- 
uation. During the test phase one tube contained tap 
water and the other a .015% thiamine solution. A- 
mount and rate of drinking from each tube were re- 
corded. 

No restriction in fluid intake was imposed in the 
other four experiments, all subjects having continuous 
and free access to the drinking tubes. A single tube 
procedure was again employed in Experiment III. The 
subjects, all B, deprived, were divided into four 
groups, each of which was tested with a different 
concentration of thiamine solution: .1665%, .045%, 
.015%, and .00003%. Twenty-four hour, continuous 
recordings were taken of B: solution intake on the 
first test day and of water intake on the preceding 
day. 

In Experiment IV a two tube procedure was em- 
ployed. All subjects were thiamine deprived. During 
the test phase, one tube with B,; solution and one with 
tap water were always accessible. Two concentra- 
tions of B: solution were utilized — .1665% and .015%. 
On the first test day a continuous recording was tak- 
en of both B: solution and water intake. Per diem 
fluid was recorded thereafter. 

The last two experiments, V and VI, carried out 
with normal rats, duplicated essentially the conditions 
of Experiments III and IV, respectively. In each two 
tube procedure, the position of the B; containing tube 
was held constant for one half the subjects and ran- 
domized for the others. Food and fluid intake of each 
subject were recorded daily. 

The following conclusions are drawn from the 
results: 

1. The thiamine selection data of normal rats are 
similar to that of vitamin B, deprived rats. Within 
the range of concentrations employed, the subjects 
exhibited no preference for vitamin B,. The .015% 
B, solution was not discriminated; while the .1665% 
solution was rejected. 

2. The selection of thiamine by the B, deprived 
rat is not characterized by an immediate and avid 


preference for the needed substance. The data were 
inconsistent with the hypothesis that needed substances 
are selected “avidly” in inordinate amounts as a func- 
tion of the need state. 

3. The vitamin B, deprived rat does not seem to 
establish a preference for thiamine in spite of its 
beneficial effect in removing deficiency symptoms. 

4. The single tube method yields thiamine pref- 
erence-aversion data which are inconsistent with the 
more conventional (two-tube) method. This incon- 
Sistency is especially likely in the case where a given 
substance, like thiamine, induces widespread physio- 
logical changes thereby altering the reaction to a 
variety of substances. 

). Per diem intake is an unsatisfactory index of 
need. Intake of B, does not correspond to the amounts 
known to be needed by rats in given nutritional states. 

6. The implications of these results for theories 
of food selection and of motivation are discussed. 
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THE EFFECT OF MAGNITUDE OF REWARD 
AND DEGREE OF DEPRIVATION ON 
THE ACQUISITION AND PERFORMANCE 
OF A COMPLEX MAZE HABIT 


(Publication No. 5442) 


Robert A. Coyer, Ph.D. 
University of Buffalo, 1953 


For the past decade a great deal of psychological 
research has been devoted to determining the basic 
variables of learning behavior. Attempts to view the 
operation of specific functions have been confused 
with the failure to distinguish clearly such separate 
aspects as the nature of the measures employed: 
(learning or performance) or the nature of the learn- 
ing problem studied (simple or complex). One of the 
variables which has had an ambiguous status due to 
such methodological confusion has been that of reward 
amount. With a view in mind of eliminating some of 
the difficulties inherent in previous investigations 
this research sought to determine the functional rela- 
tionship between amount of reward and drive level in 
both the acquisition and performance of a complex 
habit. 

To study the interrelationship of reward amount 
and drive level as related to both performance and 
acquisition, the following experimental design was 
established. Four categories of reward amount and 
four categories of drive level were adopted. Equal 
numbers of male albino rats were apportioned to each 
of the sixteen experimental conditions. The major 
design, therefore, required a total of 64 rats. In ad- 
dition to the basic groups three control groups with 
a total of 12 animals were required. The control 
groups consisted of a satiated, large reward group; 

a low drive, no reward group; a high drive, no re- 


ward group. Thus a total of 76 animals were used 


in the experiment. 
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The behavior studied under these various experi- 
mental conditions was that of learning a multiple unit, 
multiple choice linear alley maze route. Both errors 
(acquisition data) and time to run the maze (perfor- 
mance data) were recorded under different numbers 
of hours of water deprivation and various amounts of 
water reward. All animals were given the same 
training but under the different experimental condi- 
tions mentioned above. 

Distribution of the animals into these categories 
provided for an analysis of variance treatment of the 
measures used for acquisition and performance. 

The results of the study indicated that amount of 
reward is not related to either learning or perfor- 
mance of a complicated maze habit. It also showed 
that drive level was not related to learning but was 
related directly to performance of the maze habit. 

Animals trained under satiated conditions were 
found not to learn the habit, primarily because they 
did not perform the responses of running through the 
maze. Animals which received no reward for perfor- 
mance were found to be not significantly different 
from those rewarded. The small number of rats in 
the non-rewarded groups, however, limits the gen- 
eralizations that can be made from the data. 

Hull’s Postulate VII, which states that perfor- 
mance of a habit is in part a function of reward 
amount, was not verified. It was suggested that for- 
mulation of this postulate rests on data obtained in 
simple learning situations and perhaps is not appli- 
cable to more complicated learning behavior. 

Postulate V of Hull’s theory, which relates perfor- 
mance to drive level, was upheld in this study. How- 
ever, it was pointed out that formulations on one ani- 
mal level with learning behavior of moderate com- 
plexity, might not necessarily hold at all animal- 
learning levels. 
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AN EXPERIMENTAL STUDY OF 
CONFLICT BEHAVIOR AS A FUNCTION 
OF A “REINFORCING” STIMULUS 


(Publication No. 5314) 


Warren King Garlington, Ph.D. 
Indiana University, 1953 


The present experiment was designed to investi- 
gate the effect of a “reinforcing” stimulus on the 
speed and method of resolving a Hovland-Sears type 
approach-approach conflict situation. One third of 
the Ss were told the “reinforcing” stimulus, a red 
light, indicated a faster than average response (Posi- 
tive instructions); one third were told it indicated a 
Slower than average response (Negative instructions); 
and one third were told to ignore the red light (Neu- 
tral instructions). 

All Ss received 35 trials. A trial involved draw- 
ing a line toward the lighted one of two white lights 


mounted on the upper left and right corners of the 
response area. The red light was presented ten 
times on the first twenty trials and was not turned on 
thereafter. Five of the last fifteen trials were con- 
flict trials in which both white lights were turned on 
Simultaneously, 

Three sub-groups received different ratios of re- 
inforcement on pre-conflict trials. One third of the 
Ss received the red light nine times to one side and 
once to the other. One third received it seven times 
to one side and three to the other. The remaining 
one third of the subjects received it five times to 
each side. 

Latency and kind of response on conflict trials 
were recorded and considered to be indicative of 
conflict. 

The instructions regarding the meaning of the red 
light were a relevant variable in determining the re- 
sponse to a conflict situation. The two measures of 
conflict, latency of response and compromise re- 
sponses, gave discrepant results. The latency mea- 
sure indicated there was less conflict when the in- 
structions were Positive or Negative than when in- 
structions were Neutral. Positive and Negative in- 
structions gave approximately the same results. The 
compromise response measure indicated greater con- 
flict when the instructions were Positive or Negative 
than when the instructions were Neutral. 

It was tentatively suggested that this discrepancy 
resulted from avoidance tendencies, acquired during 
pre-conflict trials, to the side opposite the correct 
Side. Such avoidance tendencies would not be de- 
tected by the latency measure, but might be apparent 
in the compromise response measure. 

Differential presentation of the red light to the 
two sides, following pre-conflict trials also yielded 
somewhat discrepant results. The latency measure 
showed no significant difference in the amount of 
conflict following the 9:1, 7:3, and 5:5 ratios of red 
lights. The compromise response measure indicated 
there was significantly less conflict with the 9:1 
ratio than with the 5:5 ratio. 

The suggestion was made that this apparent dis- 
crepancy resulted from the emphasis the instructions 
regarding the red light placed on speed of response, 
rather than correct direction. It was noted that the 
ratios had no differential effect on the direction of 
response on conflict trials. 

A significant difference in latency between trials 
was found, with the shortest latency appearing on the 
first trial. 
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GENERAL TOLERANCE - PREJUDICE 
AND THE AUTHORITARIAN SYNDROME 


(Publication No. 5140) 


Mymon Goldstein, Ph.D. 
Princeton University, 1952 


Several studies have presented evidence in sup- 
port of a general tolerance-prejudice factor. Recent 
work has indicated that this factor may be closely re- 
lated with an “authoritarian” syndrome, including 
emotional adjustment, values, cognitive ability and 
other psychological traits. However, the number of 
studies involved has been small. 

The present study was designed to seek verifica- 
tion for the existence of the general tolerance-preju- 
dice factor and the authoritarian syndrome. The cri- 
teria of tolerance-prejudice used were a Social Dis- 
tance Scale and an opinion attitude questionnaire in- 
volving attitudes toward minorities and foreign groups. 
The criteria of authoritarianism were three question- 
naires. One was adapted from an earlier study of 
authoritarianism; a second was constructed by the 
author to investigate some details of a current theory 
of authoritarianism; and a third was a standard scale 
of values, for which the responses of the generally 
prejudiced individual were predicted by five raters 
who had done work in the past with presumably prej- 
udiced-authoritarian individuals. 

The subjects used were undergraduates in elemen- 
tary psychology classes at Princeton and the Univer- 
sity of California, Los Angeles. Originally, the sub- 
ject populations numbered approximately 400. Of 
these, only white, native-born, non-Southern, Chris- 
tian inhabitants of the United States, who had com- 
pleted all the questionnaires, were considered. The 
final populations used were: 97 Princeton men, 42 
UCLA men and 59 UCLA women. Only the Princeton 
population was involved with work in intelligence. 

It was confirmed that a general tolerance-preju- 
dice factor exists. It was also confirmed that an 
authoritarian syndrome closely associated with prej- 
udice exists. The prejudiced, authoritarian individuals 
possessed the following characteristics in excess of 
the tolerant, non-authoritarian ones; an ingroup 
orientation toward family and close associates; a 
tendency to be disturbed by association with people 
of poorer social standing; politico-economic conser- 
vatism; a conventional approach to society; a ten- 
dency to condemn social non-acceptables; a disci- 
plinarian approach to life; a power and strength 
orientation; an aggressive orientation; little sym- 
pathy for one’s fellow man; a dim view of human na- 
ture; a self-seeking approach to people; emphasis 
upon push, initiative and the achievement of wealth; 

a preference for business and politics over abstract 
knowledge and art; materialistic practicality; anti- 
intraceptive tendencies; and a tendency to deny the 

possibility that oneself is sexually inadequate. The 

prejudiced individuals were less intelligent than the 
tolerant ones. 

It is not at all clear how these phenomena should 
be explained. The general tolerance-prejudice fac- 
tor may be a function of irrationality, normal person- 


ality dynamics and/or learning. The authoritarian 
syndrome is a conglomerate probably based upon 
normal or abnormal personality dynamics, learning 
and an interest-ability factor. Much work remains 
to be done before we may reasonably select among 
the alternative explanations for the observed phe- 
nomena. 
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LATENT CLASS ANALYSIS: 
A GENERAL SOLUTION AND 
AN EMPIRICAL EVALUATION 


(Publication No. 5142) 


Bert Franklin Green, Jr., Ph.D. 
Princeton University, 1951 


Latent structure analysis, as recently formulated 
by Lazarsfeld, is a mathematical model for describing 
the interrelationships of items in a psychological test 
or questionnaire. On the basis of this model it is 
possible to make some inferences about hypothetical 
fundamental variables assumed to underly the re- 
sponses of subjects to the set of items. 

This study is confined to the latent class model 
of latent structure analysis, as formulated by Lazars- 
feld. Basically this model deals with items having 
two response alternatives, one of which is arbitrarily 
designated as the positive response to the item. In 
the latent class model it is assumed that the total 
population of respondents may be subdivided into a 
number of groups, or latent classes, each of which 
is characterized by the proportion of the population 
in the class, and, for each item, the probability of a 
positive response to that item. The fundamental hy- 
pothesis of the model is that within each class, the 
probability of a positive response to any item is in- 
dependent of the probability of a positive response 
to any other item. The observed item interrelation- 
ships are assumed to be due to the differences be- 
tween the classes. 

More specifically, if ng is the proportion of peo- 
ple in class s, and vj, is the probability of a positive 
response to item i for class s, then the probability 
of a positive response to item i for the total popula- 
tion is 


a m 
Pj = 2d 
s=1 


Ng Vis 7) 


where m is the number of classes. Since the items 
are independent within classes, the probability of a 
positive response to both items i and j in the total 
population is 


af m 
Pij = ps 


s=1 
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The general equation of the model is 


m 
misik* =, oe Vis +++ Vks - 
S= 


One problem which arises in connection with this 
model is the important one of how to apply it toa 
set of data. Methods of doing this have been pre- 
sented only for certain special cases. The present 
study was undertaken in an attempt to develop a gen- 
eral procedure for estimating the parameters of the 
latent class model, ng and v;,, from the item re- 
sponse data. Such a general method, based on factor 
analysis procedures, was devised and is reported in 
detail. Three variants of the method are considered: 
the iterative solution, the direct solution, and the ap- 
proximate solution. 

Two experiments were conducted in order to test 
the adequacy of these methods of solution. In each 
experiment, random numbers were used to generate 
data which represented a random sample of 1500 
cases from a population having a specified structure. 
An estimated structure was computed from these 
data using the methods ¢oveloped in this study, and 
was compared with the known hypothetical structure. 
In the first random number experiment, the iterative 
method of solution was used with a 4-class, 16-item 
structure, while in the second experiment all three 
methods of solution were used with a 3-class, 16- 
item structure. In the second experiment the hypo- 
thetical structure was unknown to the experimenter 
until the analysis had been completed, thus insuring 
that knowledge of results could not prejudice the 
analysis. 

In both experiments the computed parameters 
were in good agreement with the actual structure. 
On the basis of these results it is concluded that if 
a set of data exhibits a latent class structure, the 
procedures developed in this study will yield satis- 
factory estimates of the actual parameters. 

As an example of the use of latent class analysis 
in psychological research, an analysis of a scale de- 
Signed to measure socio-economic status was carried 
out. The set of items analyzed is from Chapin’s 
Living Room Scale. It includes 15 objective items 
concerning a living room and its furnishings, such 
as the presence or absence of a rug, the number of 
armchairs, etc., and also 4 subjective items calling 
for ratings by the interviewer of the cleanliness, 
orderliness, etc. of the furnished room. Ratings on 
605 homes in Poughkeepsie, N. Y., were obtained 
by experienced market research interviewers. (Dr. 
Lazarsfeld and Mr. Peter Rossi generously made 
these data available for the present analysis). 

The results of the analysis indicate that the la- 
tent class model does not fit the Chapin Living Room 
Scale as it stands. The elimination of two objective 
items and all but one of the 4 subjective rating items 
would result in a set of items which was consistent 
with a latent three-class structure. The three 
classes obtained appear to permit an ordering along 
a single dimension which may be called living room 
decor, or socio-economic status, depending on one’s 


point of view. This dimension correlates highly with 
interviewers’ ratings of socio-economic status. 

The eventual utility of the model will depend on 
the kinds of problems for which the class hypothesis 
is reasonable. While in many psychological experi- 
ments it may seem more reasonable to assume that 
people vary along continua, there may be a number 
of situations in which latent class analysis can be 
used effectively. Final judgment must await further 
experimentation. 
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THE MEASUREMENT OF NYSTAGMUS 
IN NORMALS AND SCHIZOPHRENICS 


(Publication No. 5150) 


Walter William Leach, Ph.D. 
Princeton University, 1951 


The history of nystagmus as a response of the 
sense organ of equilibrium shows that its understand- 
ing has depended upon concommitant developments in 
allied fields. These fields include the physiology of 
the semicircular canals, clinical techniques for test- 
ing the nystagmic response, and the design of exper- 
imental apparatus for controlling the stimulus. 

An experiment was performed to determine the 
relation between nystagmus and intensity of angular 
acceleration. To accomplish this an improved ro- 
tating chair was employed which produced uniform 
angular acceleration in a controlled manner. The 
technique for recording nystagmus utilized a stand- 
ard opthalmograph mounted on the rotating chair. 
Two advantages of nystagmic records obtained in 
this manner are: (1) more reliable quantification of 
nystagmus, and (2) obtaining records of nystagmus 
during rotation. 

A group of ninety-six normal individuals and a 
group of seventy-five schizophrenic patients were 
employed as subjects. Nystagmus was measured at 
three intensities of the stimulus: 2°, 5 and 12° per 
second. The records at each stimulus intensity 
were analyzed in terms of measures of latency, num- 
ber, and rate of nystagmus. The measures of number 
and rate of nystagmus were obtained both during and 
after rotation. 

The results obtained led to the following conclu- 
sions concerning nystagmus as functionally related 
to uniform angular acceleration at intensities of 2°, 
5° and 12° per second’: 

1. The latency of acceleration nystagmus in hu- 
man beings is apparently constant for these values 
of the stimulus. 

2. The rate of rotational nystagmus increases 
linearly with intensity of the stimulus. This finding 
is in agreement with the linear increase to intensity 
of angular acceleration in the rate of discharge of 
fibers innervating the cristae of the semicircular 
canals. 
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The results of the measurement of nystagmus in 
the schizophrenic patients led to the following con- 
clusions: 

3. The measures of latency, number and rate of 
nystagmus clearly reveal a statistically significant 
reduction of nystagmus in schizophrenics. These re- 
sults confirm the finding of Angyal and Blackman 
that schizophrenia is characterized by a diminished 
nystagmic reaction. 

4. Since nystagmus is a response that involves 
neural integration at a complex level in the brain, the 
results indicate that the psychological disintegration 
in schizophrenia is correlated with neural disintegra- 
tion. This neural disintegration as manifested by a 
pathological nystagmic response is in agreement with 
the findings of physiological dysfunction presented by 
Hoskins in The Biology of Schizophrenia. 

The following conclusions concerning a nystagmic 
negative after-response for both the normal subjects 
and the schizophrenic patients are made: 

o. A nystagmic negative after-response occurs 
in many individuals. Nystagmus is a response which 
can occur in the absence of vestibular stimulation. 

6. The nystagmic after-response, unlike visual 
negative after-images, becomes weaker with an in- 
crease in the intensity of the stimulus. 

7. In comparison to normal subjects schizo- 
phrenic patients show a reduced nystagmic negative 
after-response. This finding is consistent with their 
abnormally diminished response in terms of other 
measures of nystagmus. 
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A STUDY OF PSYCHOLOGICAL 
DIAGNOSTIC SKILL AS EMPLOYED 
IN THE CLINICAL INVESTIGATION 

OF PERSONALITY 


(Publication No. 5161) 


Joseph Gerard Phelan, Ph.D. 
Princeton University, 1951 


In this study we are concerned with the clinical 
psychologist’s ability to arrive at an accurate diag- 
nosis. 

In diagnosis, the data obtained from psychological 
examinations are interpreted by the examiner in such 
a way that these data become meaningful in terms of 
the particular individual examined. The one fact 
which all the data obtained from a single person have 
in common is the fact of their production by that in- 
dividual, hence diagnostic skill can be determined 
through the identification of data as having been pro- 
duced by the individual. 

Two experiments are reported in this study. 
Experiment I 

Purposes: 

a) to construct a matching task to enable the 
Clinician to demonstrate diagnostic skill in a direct 
fashion. 


b) to evaluate said instrument as a selection de- 
vice for those to be trained as clinical psychologists. 

c) to evaluate judges’ matching performance in 
terms of significance, individually and as a group. 

d) to shed light on the validity of tests used in 
the battery. 

Method: 

A matching task which consisted of twenty-four 
documents, biographies, Rorschach, Thematic Apper- 
ception and Minnesota Multiphasic Personality In- 
ventory protocols elicited from six patient-subjects 
was presented to fourteen clinicians. They were re- 
quired to identify documents as having been produced 
by the same individual. 

Experiment II. 

Purposes: 

a) to re-examine conclusions of experiment I. 

b) to evaluate the validity of the tests used. 

c) to study the correspondence of subjective cer- 
tainty in matching and the accuracy of the judgments. 
d) to analyze the reasons given for judgments. 

Method: 

A matching task of sixteen documents, four auto- 
biographies representative of six people, four The- 
matic Apperception Test protocols representative of 
the same six people, four Rorschach and Sentence 
Completion protocols and four Objective-type batteries 
(Thurstone Primary Mental Abilities, Kuder Prefer- 
ence Record and Guilford STDCR) was presented to 
twenty-one clinicians for matching. Judges were 
asked to match all documents in unequal series, to 
indicate degrees of subjective certainty and to give 
reasons for matching. 


Results of Experiments I[ and II 

In both experiments judges as a group performed 
at a higher level than could have been expected by 
chance. Individual judges of both populations per- 
formed considerably above chance. Performance of 
judges was differential, that is, judges who were su- 
perior in matching with one test were superior in 
most. A skill in the analysis of such materials exists. 

The material in the biograph, Rorschach and The- 
matic Apperception Test overlaps or corresponds to 
the extent that it may be matched with higher than 
chance expectancy, therefore the tests can be con- 
sidered valid. 

Judges were able to identify tests correctly in 
series as belonging with a given biography. Without 
having been so instructed judges used the biography 
as the criterion. It was possible to recognize sub- 
jects in terms of identifying tests as belonging to 
distinct persons when the biography or some other 
unit was not given. 

In expression of subjective certainty it was found 
that judges who were most often correct were unwill- 
ing to express complete confidence in their judgments. 


Conclusions 

The importance of the ability of the judge in match- 
ing materials of this type is indicated. It can be in- 
ferred that there exists a diagnostic skill, that some 
judges with roughly equivalent experience possess it 
and can demonstrate it in greater degree. | 

A matching technique seems utilizable to isolate 
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these with such skill and to select people with demon- 
strable diagnostic ability from among those entering 
the field. 

Contrary to other findings (Valentine 158), judges 
did not express complete confidence in their judg- 
ments when they were most wrong. The better judges 
were unwilling to express confidence in their judg- 
ments even when they were right. 

Analysis into categories of the reasons given for 
judging make this process seem not unlike other de- 
scriptions of thinking. Similarity, congruence of the 
whole, analogy, similarity based on psychoanalytic 
theory or psychiatric nosology and the occurrence of 
first order inference make the diagnostic process 
reducible to logical method, to comparison, analysis 
and synthesis of complex data. In addition to skill 
in analytic perception and induction, there must exist 
empathy, ability to feel with the actor who is ob- 
served. Analytic and synthetic work seems not to 
differ whether human beings or inanimate objects 
are observed. It is possible to think that the solu- 
tion of problems in the physical sciences involves 


empathy with the way of behaving of inanimate objects. 
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AN APPLICATION OF INFORMATION 
THEORY TO THE PROBLEM 
OF THE RELATIONSHIP BETWEEN 
MEANINGFULNESS OF MATERIAL AND 
PERFORMANCE IN A LEARNING SITUATION 


(Publication No. 5164) 


Miles Samuel Rogers, Ph.D. 
Princeton University, 1952 


There is considerable evidence that rate of learn- 
ing increases with meaningfulness of material. The 
purpose of this study was to develop a quantitative 
description of this relationship. 

In order to accomplish this purpose, an informa- 
tion theory of learning was outlined. The concept of 
information was defined as one’s freedom of choice, 
whereas the concept of uncertainty was defined as 
the state of indecision produced in a learning situa- 
tion by requiring a learner to make a choice. Quan- 
titative measures of the two concepts were also de- 
fined. Learning was assumed to consist of a reduc- 
tion in uncertainty with repetitions of the material 
on which information is produced. By specifying the 
way in which this reduction is accomplished, it was 
possible to derive a learning equation for the paired 
associates learning situation. 

It was suggested that differences in performance, 
previously attributed to differences on a rather vague 
scale of meaningfulness, might in fact be shown to 
be related to differences in certain informational 
characteristics of the learning situations which are 
associated with different kinds of learning materials. 

In order to demonstrate this point, two paired 


associates learning situations were developed which 
were found to be different on a dimension of mean- 
ingfulness when analyzed in terms of Gestalt theory 
or in terms of a transfer theory of meaning. On the 
other hand, these two situations were shown not to 
differ in terms of certain informational characteris- 
tics related to rate of learning. A third learning sit- 
uation was also developed which was different from 
the other two in terms of its informational character- 
istics. According to a transfer theory of meaning, 
however, this difference ought not to affect the rate 
at which it was learned. 

The first two situations were learned by 20 high 
school students. The first and third situations were 
learned by 10 high school students. The order in which 
the situations were learned was counterbalanced among 
different groups of subjects. 

The equations developed from this information 
theory of learning were fitted to the obtained perform- 
ance data. A measure of goodness of fit indicated 
that these equations adequately described this data. 
An analysis of the mean rate of learning showed that: 
1. this parameter increased significantly (P< .01) 
from one learning session to the next when alternate 
forms of the same task were compared, 2. the first 
and second learning situations mentioned above did 
not differ significantly (P > .10) in terms of this 
parameter, and 3. the third learning situation was 
significantly (P< .001) more difficult than the first 
Situation. An analysis of total errors yielded similar 
results. These results are in agreement with the 
analysis of the three learning situations based on 
their informational characteristics and are not in 
agreement with the analysis based on the criteria of 
meaningfulness suggested by Gestalt theory or by a 
transfer theory of meaning. 

It was concluded that this information theory of 
learning, together with the concept of informational 
characteristics, constitutes a quantitative approach 
to the relationship between meaningfulness of materi- 
al and performance in a learning situation which bet- 
ter describes this relationship for the learning tasks 
studied here than does Gestalt theory or a transfer 
theory of meaning. 
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A STUDY OF INTELLIGENCE IN 
RELATION TO ACCURACY AND 
TEMPORAL ASPECTS OF PSYCHO- 
PHYSICAL PERFORMANCE 


(Publication No. 5167) 


Herbert Morton Schall, Ph.D. 
Princeton University, 1951 


In the early days of the new experimental psychol- 
ogy many who were interested in the nature of intelli- 
gence studied the performances of individuals on what 
they thought were tests of simple sensory functions. 
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The results were in great conflict. Before the argu- 
ment could be conclusively settled, the Binet type of 
test with its battery of tests of complex functions 
achieved great success in everyday usage and di- 
verted attention from the issue. 

The issue, however, did have pertinence for 
theories of intelligence. Spearman’s work which lat- 
er led to his two factor theory, had found much of its 
earlier base in these so-called simple tests. He be- 
lieved in an underlying unity of the cognitive area 
which also embraced these performances, and if the 
latter relation could be proved his position would in- 
deed be more secure. 

The present experiment proposed to make a test 
on this view using a lifted weights procedure and the 
method of constant stimuli. It also proposed to use 
the time-error to determine the relationship between 
this kind of bias and intelligence. Much attention has 
been devoted to the strengths which greater intelli- 
gence brings, little to systematic defects which may 
accompany the latter as a consequence of the new or- 
ganization involved. The writer thought that the 
time-error might bear just such a relationship to in- 
telligence. Thus the mechanism of achieving great- 
er accuracy in performance may also involve the 
production of a greater constant error, namely the 
time-error. 

The study was also planned to use the time-error 
as an index of interaction between two processes seg- 
regated temporally. Thus a possible measure of a 
“temporal span of apprehension” might be obtained. 
Accuracy was also to be so used, its fall to chance 
levels to be a secondary indicator of a failure in 
communication. Time intervals between stimuli of 
five, ten and twenty seconds were used. 

Two sections of experimentation were done. The 
first section of the experiment utilized ten individuals 
divided into two mentality groups, very low and very 
high, who were studied intensively on all the aspects 
mentioned above. The second section had forty-two 
individuals divided into two groups like the above, 
who were tested much less intensively and more spe- 
cifically for their accuracy and time-errors at the 
ten-second interval. The second study was made af- 
ter the results of the first study had been obtained. 

The results of both sections of the experiment 
indicate: 

1. A high likelihood for a relation between intel- 
ligence and performance on tasks of sensory dis- 
crimination, at least in the case of lifted weights. 

2. A poor likelihood for a relation between intel- 
ligence and time-error, at least among adults. 

3. Intervals of five, ten, and twenty seconds dif- 
fer little as to accuracy and time-error. 

4. That to get a measure of the “temporal span 
of interaction” will probably require intervals great- 
er than twenty seconds. 
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RESPONSE-MEDIATED GENERALIZATION 
AS A FUNCTION OF 
1) THE NUMBER OF PAIRINGS OF THE 
MEDIATING RESPONSE WITH 
THE MEDIATED RESPONSE AND 
2) AN EXTERNAL STIMULUS CONTINGENT 
ON THE MEDIATING RESPONSE 


(Publication No. 5328) 


Stanford Harvey Simon, Ph.D. 
Indiana University, 1953 


Response- mediated generalization is said to oc- 
cur when a response which has followed closely a 
second response in one stimulus situation follows 
the second response in a new stimulus situation to 
which only the second response has previously been 
conditioned. The second (mediating) response is said 
to mediate the generalization of the first (mediated or 
generalized) response. 

On the basis of current S-R theory, including as- 
sumptions concerning the functions of response-pro- 
duced stimuli, it was predicted that response- medi- 
ated generalization 1) can occur with simple skeletal- 
motor responses, 2) will be greater for one group of 
subjects than another if the first group A) has more 
pairings of the mediated response with the mediating 
response, or B) has an additional stimulus occurring 
contiguously with the mediating response. 

These predictions were tested in a simple motor 
learning situation with 120, right-handed, Indiana 
University undergraduates. Pressing a telegraph key 
with the left hand served as the mediating response 
and moving a lever with the right hand served as the 
mediated response. 

In general, there were three phases to the experi- 
ment. In phase 1, 50 stimuli (consisting of a red 
light, green light and tone, in random order) were 
presented individually, at three-second intervals. 
Each stimulus had a .25 second duration. Half of the 
subjects practiced pressing the key to red light and 
tone and half to green light and tone. In phase 2, all 
subjects learned to move the lever to the left for red 
light and to the right for green light. All subjects 
were instructed to move the lever after pressing the 
key on those trials that required both responses. No 
instructions were given for the tone trials. In phase 
3, subjects were tested with tone presentations. Re- 
sponse-mediated generalization would be manifested 
by lever-movement to tone in the same direction as 
the lever-movement previously associated with key- 
press. 

Each major group of subjects was divided into 
two subgroups. One subgroup pressed the key for red 
light and tone and the other for green light and tone. 
Response- mediated generalization, therefore, could 
be tested within each group. For some groups the 
number of key-press — lever-movement pairings was 
varied by controlling the opportunities for such pair- 
ings. For some groups, a white light was in circuit 
with the telegraph key and served as the external 
stimulus contingent on the mediating response. 

The first recorded lever-movement response of 
.04 inches (.009 inches of actual movement by the 
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subject) or more, occurring within 3/8 of a second 
after termination of key-press on tone trials in phase 
3, was scored. Two scoring procedures were used. 
The first considered only the direction of responses. 
The second procedure considered both the direction 
and the extent of lever-movement. Conclusions 
were based only on those comparisons that were at 
the 5% level of confidence or more by both scoring 
procedures. 

The results of the experiment support the first 
prediction but not the third; no definite conclusion 
is drawn regarding the second prediction. 
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A THEORETICAL 
AND EMPIRICAL INVESTIGATION OF 
MULTIDIMENSIONAL SCALING 


(Publication No. 5172) 


Warren Stanley Torgerson, Ph.D. 
Princeton University, 1951 


The traditional methods of psychophysical scal- 
ing presuppose knowledge of the dimensions of the 
area being investigated. The methods require judg- 
ments along a particular defined dimension. In many 
areas, the problem is complex. Often the dimensions 


themselves, or even the number of dimensions, are 
not known. In such areas, the traditional, one-dimen- 
Sional approach is inadequate. A multidimensional 
approach is needed in which the dimensionality is 
determined from the data themselves, and in which 
judgments along a previously defined continuum are 
not required. 

The purpose of the present investigation was 
first, to develop, as far as possible, routine proce- 
dures for multidimensional scaling, and second, to 
evaluate empirically the procedures developed. 

During the development of procedures it was seen 
that multidimensional sealing could be considered as 
involving three basic steps. In the first step, a scale 
of comparative distances between all pairs of stimuli 
is obtained. This scale is analogous to the scale of 
stimuli obtained in the traditional paired compari- 
sons-type methods. In this scale, however, instead 
of locating each stimulus object on a given continuum, 
the distances between each pair of stimuli are lo- 
cated on a distance continuum. As in paired com- 
parisons, the procedures for obtaining a scale of 
comparative distances leave the true zero point un- 
determined. Hence, a comparative distance is not a 
distance in the usual sense of the term, but is a dis- 
tance minus an unknown constant. The second step 
involves estimating this unknown constant. When the 
unknown constant is obtained, the comparative dis- 
tances can be converted into absolute distances. In 
the third step, the dimensionality of the psychologi- 
cal space necessary to account for these absolute 


distances is determined, and the projections of stim- 
uli on axes of this space are obtained. 

Analytical procedures were developed for each of 
the three steps given above, including a least square 
solution for obtaining comparative distances by the 
complete method of triads, two practical methods for 
estimating the additive constant, and an extension of 
Young and Householder’s Euclidean model to include 
procedures for obtaining the projections of stimuli 
on axes from fallible absolute distances. 

The empirical evaluation involved two experiments. 
In the first (the one-dimensional case) nine gray stim- 
uli were presented to the subjects by the complete 
method of triads and by the method of paired compari- 
sons. The presentations were repeated at a later date 
in order to obtain estimates of the consistency of the 
methods. The gray stimuli were all between the first 
and third steps of the Munsell neutral value scale, 
were in the form of small equilateral triangles, were 
arranged in triads, and were presented to the subject 
in a viewing box designed to insure standard condi- 
tions for all stimuli and subjects. The judgment in- 
volved was of the form ‘Stimulus A is more Similar 
to stimulus B than to stimulus C.” The same stim- 
uli and experimental conditions were used for the 
paired comparisons judgments. The subjects were 
40 male volunteers from Princeton High School. 

The results of this experiment can be summarized 
as follows: (a) The multidimensional method yielded 
a substantially one-dimensional scale of the gray 
stimuli. (b) The multidimensional scale was more 
consistent than the paired comparisons scale. (c) The 
two methods gave scales that agreed with each other 
about as well as could be expected from their con- 
sistencies. (d) The paired comparisons scale repro- 
duced the original proportions better than did the 
multidimensional scale. 

In the second experiment (the two-dimensional 
case) nine Munsell colors, all of the same red hue but 
differing in value and chroma, were presented to the 
same subjects by the same multidimensional method. 
Data of two subjects found to be red-green color- 
blind on the Ishihara test were discarded. The re- 
sults were accordingly based on the remaining 38 
subjects. The configuration of stimuli was found to 
be substantially two-dimensional. The two axes ob- 
tained were rotated to correspond to the value and 
chroma dimensions of the Munsell system. The re- 
sulting configuration corresponded to the Munsell 
system surprisingly well. 

In general, the empirical results of both experi- 
ments tended to verify the multidimensional proce- 
dures developed. 

In the final section, the applicability of the Euclid- 
ean model to psychological space was discussed, 
short-cut procedures for obtaining comparative dis- 
tances were considered, and a modification to the 
theory was suggested. It was concluded that the pres- 
ent model constitutes a practical, workable method 
for scaling multidimensional stimuli. 
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THE CHRISTIAN CENTURY IN 
AMERICAN CULTURE, 1920-1941 


(Publication No. 5351) 





John Theodore Hefley, Ph.D. 
University of Minnesota, 1953 


The Christian Century, a nondenominational jour- 
nal of religion, has been widely regarded as one of 
the most influential organs of Protestant opinion in 
America. This weekly, emanating from Chicago, had 
a circulation of about 30,000 during the thirties, and 
was read by clergymen and laymen in many denom- 
inations. The Century developed out of the Disciples 
of Christ. By the twenties, however, this connection 
had ceased, and the magazine proceeded independent- 
ly under the able editorship of Charles Clayton 
Morrison. 

This study examines the course of the magazine’s 
thought as reflected, for the most part, in its editor- 
ials. Two problems underlie the entire treatment: 

1) what were the Century’s distinctive and influential 
points of view?, and 2) in what way are these views 
reflections of twentieth-century American culture? 

While the Century had a multiplicity of interests 
in interwar American society, the magazine will be 
remembered, this study concludes, for four outstand- 
ing positions: 1) its emphasis on the social gospel, 
2) its antiwar position, 3) its ecumenical leadership, 
and 4) its anti-Catholicism. 

The social gospel was to a large extent the cen- 
tral tenet of the Century’s thought. The magazine de- 
cided that the teachings of Jesus were, in their es- 
sence, social teachings. Little attention was paid to 
orthodox matters of sin, redemption, and the like. 
Much more was written on the problems of men in 
their social situation. The Christian emphasis on 
brotherhood implied a concern for the human condi- 
tion in mundane affairs, and the magazine registered 
this concern in many ways. 

In the matter of witnessing for peace, the Century 
played a prominent part. Early in the twenties it be- 
gan to express disappointment with the outcome of 
the war. The magazine resolved that America should 
never again be deluded into another such crusade. 
The Century became near-pacifist in its views on 
war. In the thirties it kept up a drumfire of criticism 
against President Roosevelt’s developing interven- 
tionism — a criticism that may have had some effect 
in holding the President in check. 

The most important legacy of the magazine’s con- 
nection with the Disciples of Christ was its stress on 
ecumenicity. The Century felt that the separatist 
tendency of the Reformation should be corrected by 
a get-together movement in twentieth-century Prot- 
estantism. The magazine supported the Federal 
Council of Churches, because this organization seem- 
ed to point the way to an effective merger of the Prot- 
estant communion. 
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Reflecting the historic bias of Protestantism a- 
gainst Catholicism, the Century was perpetually hos- 
tile to the claims and activities of the Catholic Church 
in America. This hostility was especially plain in the 
1928 presidential election when the magazine saw a 
threat to democratic institutions in the electron of 
Alfred E. Smith, a Catholic. 

The study concludes that the Century often ex- 
pressed much that was central to modern American 
culture. This is particularly true with reference to 
the assumptions of American liberalism. The Chris- 
tian Century is seen to be representative of an in- 
fluential, “enlightened,” American outlook. By ana- 
lyzing the magazine’s thought during the twenties and 
thirties, this thesis affords the student of twentieth- 
century culture an index of the attitudes of a mildly 
theistic, socially-reformist segment of American 
thought. 

The presentation is interdisciplinary, and rests on 
the following chief divisions: political concerns, eco- 
nomic concerns, social concerns, the arts, and philo- 
sophical and religious concerns. 
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THE PROTESTANT DOCTRINE OF 
VOCATION IN THE PRESBYTERIAN THOUGHT 
OF NINETEENTH-CENTURY AMERICA 


(Publication No. 5426) 


Ruth Douglas See, Ph.D. 
New York University, 1953 


The Problem 

The purpose of this investigation has been to study 
the Protestant doctrine of vocation as it is to be found 
in the Presbyterian writings of the nineteenth century 
in the United States in order to determine the signifi- 
cance of the doctrine for the theological thought and 
religious life of the Presbyterian denomination dur- 
ing the period. 

Throughout the study the term vocation has been 
used to mean the mode of life which a person follows 
in obedience to God. This concept of the calling, 
which was emphasized by the Protestant Reformers, 
has aroused a fresh interest among Protestants in 
Europe and America in recent years as having a per- 
tinence to the Christian man’s responsibility in cur- 
rent problems. 


The Procedure 

In order to examine the nineteenth-century con- 
cept of the doctrine of vocation in its historical per- 
spective ideas on the subject which prevailed at ear- 
lier periods have been studied. The writings of John 
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Calvin in particular have been analyzed to provide a 
point of reference for examining subsequent Re- 
formed or Calvinistic thinking on the doctrine of vo- 
cation. 

The ideas of nineteenth-century Presbyterians in 
America have been ascertained by an analysis of 
selected theological writings, quarterly denomina- 
tional journals, and the annual Minutes of the General 
Assembly and other official records of the Church. 
All these writings have been studied for ideas germane 
to the doctrine of vocation, particularly in theological, 
social, economic and educational thought. 


The Findings 

The investigation has indicated that Calvin’s doc- 
trine of vocation is predicated upon his idea of God 
and of man’s relationship to him. The basis of his 
concept of vocation is his sense of men’s immediate 
responsibility to God and their obligation to express 
that responsibility in service within the Christian 
community. Between the sixteenth and nineteenth 
centuries the concept of vocation held by Calvinists 
became increasingly individualistic and the sacred 
and secular aspects of life were divorced. In the 
American colonies the individualism of the frontier, 
intensified by religious revivalism and the social 
conservatism of “common sense” philosophy, modi- 
fied the concept of vocation still further. 

During the nineteenth century the doctrine of voca- 
tion was obscured to a large extent in the thought of 
American Presbyterians. Their theological teaching 
stressed God’s salvation of individuals to the neglect 
of his sovereignty over all of life; their ethical teach- 
ing emphasized individual morality rather than social 
responsibility. Despite occasional expressions of 
social concern, the Church remained largely uncrit- 
ical of the social and economic abuses which developed 
with the period of business enterprise and industry. 
Presbyterians unwittingly promoted the so-called 
“gospel of success” which throve during the century. 
The Church manifested little of the earlier concern 
for making the daily task contribute to the glory of 
God. 


The Contemporary Relevance 
of the study 

The findings of this study of the doctrine of voca- 
tion have an enhanced interest in the light of the atten- 
tion currently afforded this Reformation doctrine in 
Protestant circles. The discovery that Calvin’s writ- 
ings on the subject seem previously to have received 
scant attention suggests a neglected resource in the 
revived emphasis on the doctrine. 

This study indicates that Reformed Protestantism 
gradually moved away from the concept of vocation 
held by Calvin, narrowing its scope and constricting 
its sense of social responsibility. By reason of the 
religious and social situation this narrowing process 
continued in nineteenth-century American thought un- 
til the concept lost its real religious significance. 
The investigation has led to the conclusion that a re- 
covery of the Protestant doctrine of vocation, stress- 
ing especially some insights of the Calvinistic ex- 
pression of the doctrine, would help provide direction 
and meaning for life needed in contemporary society. 
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JEWISH ELEMENTARY ALL-DAY SCHOOLS 
IN THE CITY OF NEW YORK 
THROUGH 1948 


(Publication No. 4532) 


Samuel Michael Segal, Ph.D. 
New York University, 1952 


The Jewish All-Day Elementary Schools combine 
Jewish and secular studies under a single auspices 
which aims to provide a Jewish training to its pupils 
in a Jewish environment, as an integral and vital 
part of the total educational process. 

The study has a five-fold purpose: 

1. To investigate the developments in Jewish All- 
Day Schools in New York City between 1935 and 1948. 

2. To examine the objectives and programs of the 
various Jewish educational organizations interested 
in the promotion of the Jewish All-Day Schools in 
New York City. 

3. To inquire into the socio-economic background 
of the pupils of these Jewish All-Day Schools. 

4. To determine the costs and the major items 
of expenditure of these schools. 

9. To evaluate the objectives, programs, admin- 
istration and teaching personnel of the secular and 
Jewish divisions of the Jewish Day Schools in New 
York City. 

The data for this study were obtained from the 
following sources: (1) Related literature; (2) poli- 
cies or central educational bodies which are con- 
cerned with the promotion and advancement of the 
All-Day Schools; (3) four questionnaires: (Class Re- 
port for Hebrew Instruction, Class Report for Secu- 
lar Instruction, Principal’s Report, and Teachers’ 
Qualifications). They dealt with subjects taught, hours 
of instruction, physical facilities, finance, teacher and 
staff qualifications, objectives and aims of school, 
socio-economic background of students, extra-curric- 
ular activities and advanced study of the alumni; (4) 
classroom observations of thirty-six schools, and 
conferences with the administrators of six represen- 
tative schools. 

The study reveals: (1) The present character of 
the curriculum and organization of the fifty-seven 
schools examined in 1948; (2) the emergence of new 
types of All-Day Schools, which is the result of cur- 
rent ideologies of Judaism in American Jewish life, 
with definite goals for integrating Jewish and secular 
education. 

The fifty-seven schools studied fall into two major 
categories: 

(a) Fifty-one Yeshivah Schools, whose major 
emphasis is in traditional Judaism, and 

(b) Six non-Yeshivah Schools where equal stress 
is placed upon traditional Judaism and secular study. 

There has been a striking increase in the number 
of All-Day Schools and enrollments. In 1948 there 
were fifty-seven schools having an enrollment of 
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10,613 pupils in the elementary grades, as compared 
with sixteen schools whose enrollment was 4,487 in 
1935. 

The cost of instructing the approximately 13,000 
children in the elementary and secondary Jewish Day 
Schools was about five million dollars. The per cap- 
ita cost covering instruction, administration, plant 
operation, maintenance and lunches for the Yiddish 
Traditional School is $322; for the Hebrew Tradi- 
tional School, $345; for the National Cultural School, 
$523; for the Progressive School, $675; for the Mod- 
ified Hebraic, $400; and for the Foundation School, 
$582. Because of these exceedingly high costs, the 
enrollment in the Jewish Day Schools is limited to 
a minority who are ready to make the financial sac- 


rifice. The preparation of Jewish Children attending 
Jewish Day Schools in New York City is only about 

4 percent of the total Jewish child population, esti- 
mated at 250,000. This proportion is considerably 
smaller for the country at large. Most of the Jewish 
children receive Jewish education outside of public 
school hours in one-day-a-week and week-day after- 
noon schools. These figures reflect also the pre- 
vailing sentiment of Jewish parents in favor of the 
public school. 
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ELEMENTS ASSOCIATED WITH 
ACTIVITY AND INACTIVITY 
IN FORMAL ORGANIZATIONS 


(Publication No. 5280) 


Emory John Brown, Ph.D. 
Michigan State College, 1953 


This study is an analysis of selected social and 
social psychological factors differentiating active 
and inactive participants in formal organizations. 
Hence, the problem focuses on social forces operating 
in the lives of individuals rendering one group active 
and the other inactive in organizations. 

In the summer of 1948 primary data were gathered 
by means of a formal schedule from 624 individuals 
in approximately equal numbers from three Pennsyl- 
vania rural communities. Respondents were chosen 
from all able-bodied married men and women, ages 
20-65. The three communities had predominantly 
dairy and general farming in addition to small trades 
and services in the community centers. These com- 
munities were situated in the south-central, central, 
and western parts of the state. 

In order to select approximately equal numbers 
of extreme active and inactive respondents, key in- 
formants were used. All community members meet- 
ing previously-mentioned requirements were rated 
on how much they took part in organizations. Only 
those individuals agreed upon by the key informants 
as being high or low participants were selected for 
interviewing. 

Since the key informants’ ratings were rather sub- 
jective, Chapin participation scale scores were com- 
puted and utilized in subsequent analysis of the data. 
All individuals with a scale score of 15 or more were 
designated “active” and those with a lower score 
“inactive.” 

The actives and inactives differed in age distribu - 


tion especially among females in the 20-29 year age 
group. Small children seem to be a barrier to the 
mother’s organizational participation. In general, 

the actives and inactives did not differ significantly 
with respect to type of family. On the whole, however, 
actives represented smailer families than the inac- 
tives. 

The actives had a higher social and economic sta- 
tus in the community than the inactives, as measured 
by income, education, occupation, and key informants’ 
ratings. 

The actives, aS compared with the inactives, were 
located nearer organizational meeting places; more 
of the actives had a telephone; and the high partici- 
pants more often represented a family where the 
wife drove the automobile. 

Although the inactives were better satisfied with 
educational and recreational facilities in the commun- 
ity, the actives were better satisfied with their life 
in general, social and family life, house or apartment 
lived in, their work, income, religious opportunities, 
friendliness of the community, and their neighborhood. 

As a part of their value system, the actives indi- 
cated more favorable attitudes toward formal parti- 
cipation than the inactives. 

The actives were more identified with the com- 
munity than the inactives. 

Actives had a self-image of being more at ease in 
formal participation situations than inactives; in ad- 
dition, the actives perceived themselves as being 
higher formal and informal participants. 

An exploratory part of the study showed that com- 
munity attitudes define the formal participation role 
associated with various positions to be similar to the 
participation of those occupying the positions. 

Hence, the findings of this study suppose the hy- 
potheses that differential formal participation pat- 
terns are associated with positions in the social 
structure, with ecological factors and physical means 
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of communication, with self-images, and with varying 
“other” images of the community. 
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TELEVISION AND SOCIAL NORMS: 
AN ANALYSIS OF THE SOCIAL CONTENT 
OF A SAMPLE OF TELEVISION DRAMAS 


(Publication No. 5371) 


Sydney Warren Head, Ph.D. 
New York University, 1953 


This study analyses the social content of a sam- 
ple of television dramas to determine how the social 
milieu depicted compares with the actual contempor- 
ary social environment. It was assumed that the pro- 
grams tend to reflect actual social circumstances, 
but that this reflection is distorted and partial. A 
further purpose was to infer the causes of such dis- 
tortions and omissions. 

A sample consisting of 209 individual dramas was 
drawn from 64 television network series during March, 
April, and May, 1952. The sample was stratified by 
program series, particular members of each series 
being chosen at random. These 209 programs repre- 
sented 31% of the universe of programs which met 
certain delimiting criteria during the test period. A 
preliminary sample of 39 programs served for set- 
ting up procedure for the analysis. Subsequently, a 
sub-sample of 20 programs was used to test the re- 
liability of the procedure. Results of this test are 
presented in terms of percent agreement between the 
investigator and an independent observer on eight 
typical decisions. The percentages range from 62 to 
100, with 96% agreement or better on five of the cat- 
egories. 

Four classes of dimensions were recorded: inter- 
action dimensions (e.g., goals, outcomes); temporal- 
physical dimensions (e.g., locales); character dimen- 
sions (e.g., age, sex, occupation); and behavioral di- 
mensions (e.g., crime). Results of the quantitative 
analysis are presented in 48 tabulations. The numer- 
ical bases for tabulations are the 209 plays, 1,763 
characters, and 778 behavioral acts. 

Some of the typical empirical findings are the 
following: 59% of the plays are either situation com- 
edies or crime plays; 44% have a morality theme 
and 20% a love theme. In 75% of the plays the pro- 
tagonist is successful. Ninety percent of the major 
characters are white Americans of native stock. Over 
half of the major characters are classified as “inde- 
pendent adults,” and 83% (exclusive of professional 
criminals) are upper or middle class. The most com- 
mon occupations are police-protective (17%) and pro- 
fessional criminals (17%). Ethnic deviants more 
frequently have either socially inferior occupations 
or no specified occupations than non-deviants. In over 
three-quarters of the plays acts of violence, crime, 
or aggression occur. The most common acts are 


battery and homicide. The mean number of such acts 
for all plays is 3.4; they are most frequent in child- 
ren’s plays (mean = 7.6) and in crime plays (mean 

= §.1). 

Comparison of demographic norms of the dramas 
with those of actual society shows that the dramas do 
not reflect the literal, objective facts of social envir- 
onment. However, it appears that the dramas do re- 
flect underlying cultural norms, though even this re- 
flection is selective. Two selective factors which 
seem to affect content are the character of the medium 
itself (in all its human as well as technological impli- 
cations), and the communication format employed. 

The economic, legal, and organizational character of 
the television industry tends to make it sensitive to 
social pressures; at the same time, the dramatic for- 
mat imposes limitations of its own, quite apart from 
those imposed by the character of the medium. Find- 
ings of previous analyses in other mass media par- 
allel those of this study, though there is some evidence 
to show that television is even more conservative than 
the other media. Insofar as this sample of content may 
be indicative, it is concluded that commercial televi- 
Sion reinforces the social status quo and is likely to 
increase cultural inertia. 
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A SOCIOMETRIC STUDY OF THE 
CLASSROOM ROLES OF A GROUP 
OF HIGHLY GIFTED CHILDREN 


(Publication No. 5405) 


Leona M. Kerstetter, Ph.D. 
New York University, 1952 


This report of an exploratory study of the manner 
in which highly gifted children function in their school 
living has two major aspects. The investigation of 
the roles of highly gifted children in their class groups 
is one aspect; the other deals with the application of 
new techniques for the analysis of sociometric data. 

The findings of this study should aid educators in 
evolving procedures which would extend the oppor- 
tunities for the realization of the full potentialities 
of the gifted individual for acquiring values, skills 
and understanding in group living. 

The gifted individual has often been neglected. 
Hollingsworth and others have maintained that indi- 
viduals above the “optimum level” of intelligence 
(125-155 IQ) tend to become isolated. The procedures 
in this investigation were designed to gather more 
evidence on this particular problem of the highly 
gifted. 

The sociometric method with new techniques for 
the structural and quantitative analysis of data were 
used. In addition, an emotional needs test was ad- 
ministered to selected cases. The following types 
of data were collected from 25 selected cases (160 
IQ and above) located in fifteen different class groups 
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ranging from 95 to 202 IQ: (1) Responses on three 
different sociometric tests, (2) Responses on Self- 
Portrait-N Test. 

The sociometric data were analyzed both struc- 
turally and quantitatively. Correlations of five socio- 
metric measures with intelligence test scores were 
obtained for the fifteen different groups. Standard 
scores of IQ and five sociometric measures were ob- 
tained for the twenty-five selected cases. The intel- 
ligence test scores of these cases were correlated 
with their response on the Self-Portrait-N Test. The 
integration tendency of each group and the role played 
by each of the selected cases were analyzed. Reasons 
given by the selected cases for their selection or non- 
selection of others for participation in specific activ- 
ities, as well as the reasons of children appearing in 
their social atoms, were culled from the written 
statements at the time of testing and from follow-up 
interviews. 

The findings of this investigation may be summar- 
ized by stating that, within the conditions of this ex- 
periment, there is no tenable evidence for saying 
there is a relationship between IQ and attractions 
and rejections of highly gifted children in their class 
groups. The four major conclusions which were 
drawn from the findings are: 

1. Highly gifted children (160 IQ and above) tend 
to play positive rather than negative roles in their 
class groups. 

2. The roles played by highly gifted children (160 
IQ and above) do not differ significantly from the roles 
played by children who are not so highly gifted. 

3. There is a relationship between certain unmet 
emotional needs and the intelligence test scores of 
highly gifted children (160 IQ and above). 

4. The new sociometric techniques, both struc- 
tural and quantitative, which were used in this study, 
proved to be useful and convenient analytical tools 
for studying and defining the role of an individual in 
relation to specific group functions. 

The major recommendation growing out of this 
investigation is the recognized need for conducting 
scientifically controlled experiments designed to 
study the social functioning of highly gifted children 
using available tools for the analysis of their inter- 
personal relations. 
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FACTORS ASSOCIATED WITH 
PAROLE ADJUSTMENT IN 
AN AREA OF NEW JERSEY 


(Publication No. 5425) 
Beatrice Carol Raisin, Ph.D. 
New York University, 1953 


The Problem and its Importance 
The purpose of this study was to determine and 
describe the nature and extent of the differences, if 


any, between a selected group of adult female sex 
offenders from four northern counties of New Jersey 
who violated their parole and a comparable group who 
adjusted under supervision. 

Attention was specifically directed toward the pos- 
Sible differences between the two groups with respect 
to their medical and developmental histories, their 
psychometric status, their emotional and related prob- 
lems, and their social backgrounds and parole exper- 
ience. 

The study has import in that the findings can be 
valid for parole adjustment in general and in other 
sections of New Jersey to the extent that the cases 
selected and the parole procedures applied to them are 
typical of other areas. As a case-study investigation 
the findings may be utilized in more effective parole 
planning for other adult female offenders. The study 
has importance in that the total life situation has been 
considered rather than several distinct aspects alone. 


The Historical and 
Theoretical Background of the Problem. 
Parole as one of the forms of release procedure 
originated in Europe from which we have received the 
one-third reduction of in-time spent for good behav- 
ior, the ticket-of-leave and the release on license. In 
1876 parole was introduced at Elmira Reformatory. 
New Jersey passed its “good time” law in 1868 as 
a forerunner of the indeterminate sentence which is 
closely associated historically with parole. The pre- 
sent use of classification procedures in the institutions 
of New Jersey has emerged and the parole setup is on 
a state basis with nine district offices coordinated in 
a central parole office. 


The Procedures used in Collecting 
Data and the Type of Data Collected 
The group selected for the study was composed of 

fifty “violators” and fifty “adjustees” who were paroled 
from the New Jersey Reformatory for Women to which 
they had been committed subsequent to 1938. The first 
fifty cases in each group in the files of Parole District 
Office Number One were selected and investigated. 


The Results Obtained 

The one hundred cases were analyzed statistically 
for all factors subject to quantification and with case- 
study techniques for configurations of physical, psy- 
chological and sociological factors. 

The statistical findings did not suggest any signi- 
ficant differences between the two groups except for 
the parole data in which it was determined that the 
“adjustees” made better home, employment, recrea- 
tional and general community adjustments along with 
maintenance of parole regulations than did the “vio- 
lators” throughout the period of supervision. The 
findings with regard to religious activities were sim- 
ilar for both groups. 

Case-study analyses indicated that the pre-insti- 
tutional background factors had little bearing on the 
post-institutional adjustment but that the feeling of 
belongingness during the parole period was signifi- 
cant. 
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The Conclusions Reached 

Statistical and case-study analyses indicated that 
the significant factors during the post-institutional 
period were those involving officer-subject relation- 
ship, feelings of security in the social, cultural and 
emotional areas and satisfactory emotional tenor in 
the personal relationships of the individual parole 
situation. 


Suggested Applications 
and Recommendations 

This study can be similarly applied to other areas 
of New Jersey and to other types of offenders. 

It is recommended that greater emphasis be 
placed on the use of pre-sentence techniques for the 
judiciary, that the facilities of the New Jersey Diag- 
nostic Center be extended to include all offenders, 
especially recidivists and that the techniques of 
guided group interaction be utilized for paroled in- 
dividuals. 
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THE KUOMINTANG: A SOCIOLOGICAL 
STUDY OF DEMORALIZATION 


(Publication No. 5388) 


Cheng Wang, Ph.D. 
Stanford University, 1953 


This investigation was undertaken in the hope that 
it would lead to the establishment of some testable 
hypotheses concerning the nature of and the factors 
determining the morale of large, impersonal groups 
such as political parties rather than as a test of a 
given hypothesis. 

The performance of the Kuomintang and of its 
operating agencies, the Chinese National Government 
and military forces, was studied historically in terms 
of such morale-revealing criteria as member adher- 
ence to party obligations, cohesion within the party 
membership, expressions of loyalty to and satisfac- 
tion with party leadership, etc. Most of the evidence 
available seemed to indicate that during the years 
1937-1945, when the party was responsible for the 
direction of the war of resistance against the Japan- 
ese, morale was high. With the termination of the 
war of resistance there began a rapid and progres- 
sive deterioration in member adherence to party ob- 
ligations, party unity, etc., and a concurrent rise in 
such positive evidences of demoralization as the use 
of party position for purposes of personal gain, de- 
sertions both individual and, later, en masse from 
the jurisdiction of the party, etc. By the spring of 
1948 all semblance of unity within the party had dis- 
appeared, and with it the ability of the party and its 
government to check the spread of the Chinese Com- 
munists. That failure, it was concluded, was occa- 
sioned not by the overwhelming military strength of 
the Communists nor by the imposing nature of the 


post-war political and economic problems faced by 
the Kuomintang but, rather, by the inability of the 
members to continue to work together in a spirit of 
personal self-sacrifice; i.e., by demoralization. 

When the comparison of the wartime and postwar 
performance of the Kuomintang was set in a cultural 
and historical perspective, the conclusion emerged 
that the high wartime morale of the Kuomintang was 
mainly a function of the crisis circumstance and was 
not inherent in the nature and structure of the organ- 
ization itself. This conclusion led to the positing of 
a number of specific hypotheses, of which the major 
one is that group morale is specific rather than, as 
has been commonly assumed, general. 


Microfilm copy of complete manuscript of 185 
pages, $2.31. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number Mic A53-994. 


AN APPRAISAL OF THE SOCIAL FACTORS 
IN THE WORK ATTITUDES AND INTERESTS 
OF A REPRESENTATIVE SAMPLE 
OF TWELFTH GRADE MICHIGAN BOYS 


(Publication No. 5289) 


Elmer Grant Youmans, Ph.D. 
Michigan State College, 1953 


Each year thousands of young Americans leave 
the schools to take full time jobs. The many diffi- 
culties and problems connected with this transition 
pose an important social problem in United States: 
Are youth being adequately prepared to fulfill adult 
work roles? Any wise action on such a problem must 
be based on fundamental research which illuminates 
the processes by which young people become adults. 
This study aims to contribute to this knowledge by 
assessing the relative importance of certain social 
factors in the socialization of young people for adult 
work roles in United States. 

Four major hypotheses are tested: (1) that social 
stratification is significantly associated with the dif- 
ferential rearing of young people in the home and to 
the differential treatment accorded them in the school 
and community; (2) that the value orientation of sub- 
cultures of social strata are more important in formu- 
lating youths’ work attitudes and interests than are 
the school, incidental work experience, type of com- 
munity, or certain factors in the home situation; (3) 
that work experience changes young peoples’ work 
attitudes and interests; and (4) that the American 
secondary schools are not successful in completely 
erasing attitudinal differences concerning work which 
exist among young people who come from different 
social strata. 

The testing of these hypotheses required first- 
hand information on how youth viewed jobs and occu- 
pations in United States. This was obtained by means 
of a questionnaire administered to a representative 
sample of twelfth grade Michigan boys. The responses 
of the subjects are analyzed from contingency tables. 
The degree of relationship existing between each two 
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variables in the tables is shown by the value of the 
corrected coefficient of contingency. The probability 
values have been computed by means of Chi Square. 

The first hypothesis is confirmed: the differen- 
tial rearing of the boys in the home and the differen- 
tial treatment accorded them in the school and com- 
munity are significantly related to social stratifica- 
tion. The second hypothesis is substantiated by the 
occupational and educational expectations of the boys: 
social stratification is the most important social 
factor in their occupational and educational expecta- 
tions. Although the students evidence considerable 
“upward striving” in their future plans, there is a 
strong tendency for them to expect life work in the 
same occupational stratum as that of their fathers. 
The second hypothesis is not supported in terms of 
the youths’ work preferences and interests and se- 
curity attitudes: these are only slightly related to 
social stratification, as well as to other significant 
social factors. 
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BANNED IN BOSTON: A STUDY OF 
THEATRICAL CENSORSHIP IN BOSTON 
FROM 1630 TO 1950 


(Publication No. 5386) 


William Robert Reardon, Ph.D. 
Stanford University, 1953 


The study of theatrical censorship in Boston has 
a dual purpose. It is primarily a contemporized rec- 
ord and evaluation of theatrical censorship in Boston. 
Secondly, at the conclusion of this historical account, 
a total evaluation of Boston censorship has been ap- 
pended. 

The examination has centered mainly on the cen- 
sorship of so-called “legitimate” plays. Mention of 
other censorial activities has been necessitated, how- 
ever, by certain intimate relationships with the na- 
ture of the topic. The chronological period from 1890 
to 1950 is of the greatest quantitative importance. In 
order that the bases for present Bostonian censorship 
might be more clearly comprehended, however, it 
was deemed essential that the legal foundations for 
censorship be presented. Accordingly, the first three 
chapters deal with the legislative prohibitions on 


The third hypothesis is confirmed: preliminary 
work experiences change the boys’ work attitudes 
and interests. The more the preliminary work ex- 
perience the young men have, the more conserva- 
are their occupational expectations and the less “con- 
fident and secure” they are about their futures in the 
work world. 

The fourth hypothesis is supported: the school 
does not overcome the differences created by social 
stratification. The occupational plans of the students, 
their work interests and preferences, and their “se- 
curity” attitudes remain significantly related to the 
social strata from which they come. Although the 
school tends to modify these attitudes and interests 
slightly, this modification appears to result from 
“informal” rather than “formal” means of education. 
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theatre in Massachusetts during the seventeenth, 
eighteenth, and nineteenth centuries. It is believed 
that the entire history of legislative prohibitions on 
plays has been covered in this work. 

In addition to the legal history, the tremendous 
influence of religious, racial, social, and political 
groups on censorial action in Boston has been treated 
in detail. Particular cognizance has been accorded 
to the influence of the New England Watch and Ward 
Society, and to the more recent activities of the 
clergy of the Roman Catholic Church. 

A tabulation of the major theatrical performances 
censored in Boston will be found on pages 231 to 238. 
This tabulation contains the following information: 

The year 

The title of the production 

The reason for the censorial action, as 
announced by the authorities 

The reason for the censorial action, as 
derived from an examination of con- 
temporary accounts 
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